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I. INTRODUCN

The Virus Vaccine Production Laboratclry of FIlcw Laboratories,
Inc. had been awardL-d _= contract £Uy USNtIR-C to conduct precliLnical. testing
services for WValter Reel Arnmy Institute of Research (WRAIR) to evaluate
dengue vaccines and saeds for purity, safety and ocericy in accordance -w-ith
the technical -)roposal entiztled, "Safety Tasting of Seed and Vaccines fo
Dergue Vi4ruses in Gie u inea Pigs, Rabtits and Bacterial and Mycoplasma
Culture z1Ae~a". Effvctiva Jan 1, 1990, this reseacch, production and
testing Lahoraccry 4:.s purchased by Program ReSourczs, Inc. (PRI) and t1-.is
contrzactual -_,!FCr- continued under an approved sutconcract with PRI.

Tha: preclinical testing services c: nsist-d of the inoculation of
subomitted Cost articles in: 1) five different cell culuce Lines; 2) mice
(adult ant' new-born sucklings), guinea pigs and raibits; and 3) bacteria=l,
funual and mycclA9sma culture media. The inocula for these tczsts weare
Crude, Uriclarified harvests of bocth ccntro.l and virus fluids plus seti
111MUne Se'rUn. All testS were carrieo out oLoin Vuiies establis-ncz,
,y tbe FDA fcr live an'J inactivatcod virus vacci1ncs as found in 21. CIL , Parts

5610.12, 610 O.30, 0-30.10 - 630.1S, 630.30 - 0630.137, 530.4-), 630_50-
53C.57 and 630V.60 - 630.67 and anere p:rfomed in accor-Jance;-tr Gc
L,:-:rat.or Pra;ctices (MLP) regulaticns for pr~iclinicai testing of bicloc-ic.1z
(21 CFR, Part 53).

Although initially -esiJgned as a three (3) year contract, thi3
effort has Dre brought tzo : close within an 13 month -,erio~i with the comr-
pleticn AE tine preclinical safEtcy testing of the folowing fluids: production
seed c ILL ools of 3 itrecrent FDK passage levels grown in F'RhE 2 calls of boni
A engue-1 (045AZ5;) and i encue-4 (CARiB 4341750) viruses.

In addition, in an effOrt to att--_nat3 a dengue-l vaccine-- lot
whic'i ha. orsviously unjer~cn-e 10 sirial passages in dog kidney (0,K) ccell
Cultures, the virus was serially passaged05 20 mire times (total 30 passages)
in DK cell cultures eicn aliquots of e-ach ;pass-age leve~l 3LucilitteGO Co LhS 'MR,

asdretd. I as3oftes 0DE( passage 'eve! harvests that served as
tho inocula 5-or the above dencjue-l production seeds in FRhL-2 call culturas.



Ii. PRECLINICAL SAFETY TESTING

Over the 13 month period, a total of 8 test articles, composed of
6 crude, unclarifi-Q.c virus fluids and 2 related, crude-, uncl-Ari-1ied contrcl

fluid, ws sa;fet1V teast.1z. As snecified i2 the c-ntr-ct wokcpthess
fluids wer2- tasted f;.Or:

a) ;nicrcbial sterility (bacta.rial, fungal and niycolAsmal);
L-) Purity (safety) in tissue cultures (four tissue' culture

systams - PIGMK, PH~A, PRK an-_ Flofjw 5000 -.lus the c:2ll1 system
in which the virus was grown - rRhL-2);

c) animal safeaty in rabbiits, mnice (adult and nevorn sucklings)
an4o ginea pigs.

The tests articlzs consisted of 3 dengue-l virus producLion seeds
pl us ia con-trol. fl-uid znd 3 den-gue-! virus croducticn seeds olus a conrol
fluid. For the denciue-l sa;:Zs *-rown in PRhL-/' cell CUItrs the 10th,
2Otn and 27tr do-, kidney passage levels Szervan as the soecific incculum.. For
che d4enue-4 seeds grown- in FRhL-2 call cultures, the 6th, 19th and_ 15th dcg
kidn=y Oasz. ce levels Served as tesp'eciric incculum.

DENGUE-l VIRUS UN15AZ5)

Production Seed: PDt(-E0, M~L-2/67 of 15 Feb 90
PDK-20, F£rhL-2/d7 of 16 Fe, 00
PDK-27, F~nhL-2/d7 of 16 Feb 00

C ontrolD'A Fluid .................... o CE 1 Feb 90

All1 fluids; Zatis factor i ly )a=Ssej the imicrcobial sterility tests.
Th -isults c' thie ts culture purity (smfety) tests were unsatisfactory

onlly in tne AG1!K cell1 culture system with all 3 virus pcols andi were
~ribtedto tae fQi±Jr3 of th3 suppliedf antiserum to corroltely neutr-,Ilz_-

trne dengu-e-l virusss. Eased on a Orevicus rest with a fen,,ue-i virus
(strain 'estcrn PaciEcic 1974), difficultiies with the AG-,'.,K purity test were,
anticipated; hovwever, pre-treatment of the primaary flask cultures with imrnune
serumn 24' no)urs prior toc inoculation ;ith neutralized virus did not pr-avent
dennoue vi rus-a-ttrlouted4 cytocatholcgy frorm occurring both in the Pcimary
flasks ran- In Cne secondary tute Su-cultureas. As exceect-aj, the tube
sutculturesc were comni ?tely resistant t~o challenge with tihe Coxsackie A-!9
vir-us All virus fl:1uid!s satisfamctorilyv Passed the orsciec ni-rnal safety
tests. ?;ecause the AOQ'iK purity cect was unsatisfactory, these- fluidsZ were
not consi_-e.r;1 zto hav - -ass-d all the above prescribed creclinical tests.
A~ Phase Rezort detailing All of1 the above te!st results is being submitted
tcogether with this Final Report.



DENGUE-4 VIRUS (CARIB 4341750"1

Production Se----: PZ-K- 6, FIWL-2/dA7 cf 901 90
PCK-10, F'Rhr-2/d7 of 9 1ar 00
FCK-15, FRhL-2/c7 of 9 Mar 90

Control Fiui4 .................... o^g 9 !ar 9C

All 'Liu-"s satisfacto-ily passed. the microbial sterility tests.
,71m r--sults Of thc tissue cultur2 pJuriftv (Safety) tCests wiere unsatzsfactcrv
oniy In the- AGEIi cell culture System with l1 3 virus cools and were

attr-iuted to th= failure of the supcli--c anilzerum to complately neutralize
the dengue-4 viruses. aased_- on o;rsvicus ciZeue culture o;riz- tests ditCh
~cngu2 virus'es, difficulti_,s wit; h :'iC11( purity tzst were anticipat:.

'Dangue virus-_Attributed cytcPatho-locy was Claect.-z i. t'ne primary flasks is
L.~~~, - SI -. t

* .rI~sc~timor;:n-ooocal chances~ an' in th- secon'dary 1-l--be icu-rcs as
iytiC changus. As expectad, the cube sutbcul cures were completely re-sistant.
to cnllence with the Coxecackiez A-9 virus. All virus fluid's satisfaccriI'1
,.;sse6 L:1, preascricsn animal SafeytLt n abtaul nc = guinea3.

*.dics cut re=sults *-Aers irconclusive in suck-1ing mico. Th& 4i di -u iez i n
th-.e sucoki mu .ii-1- tests, tier-1 many of the- sucklings wer2 founid eith.er dea'i,
moriouncl --t letharoric, were sztulriutej to the failure of thn-r suppliec!d
anlsex to comipletely neu-tralize the de ngue-4 virmses. CBecause the Aa-K
uCit /tet i unsatisfactory arnu the suct-ling imice tests ware consice-rc4

inccnclusiv-., these fluids were not cocsioero to hnave r~assoad all the =Ibovo:
Creolaica Lets Phs Rt etiis l

P-ciiatet. A Phs ect ealn loth Lat-v

test results is 'being suoritted together with this Final Report.

III. SERIAL PASSAGES

Dengue Virus Type 1, Strain a45AZ5: Live-Attenuated Vaccine, Lot No. 1-82,
Run 2. As an adijuncr_ to these :Preoclinical Safety Tests, this laboratory

cnin~ctne stxia -Jassages of this virus in ogkildney cell cultures in en
IFort to ichieve further attenuation. Pre-screened, rznatlso

primar do iney (P' el LT 222) had been suolied brydgkd H)cl1s 0y the OR. ?1
stu'Aies were cacried out in. accordance :iith protccol's sutmicted by the OR
am! incluJIe'i passage,: ccntrol cultures. ';-ec ,n ih the 10th serial

ssarvest fli.uid- produced during them o'mvio'us -'ntract, the ia'ccratory
successfLully comnpletc1d 20 additional serial pasages using both 1st anJd 2.n,-
passdga DK call culcurss. M*ultiple 2 ml vials of each passage level (day 7
riarvests of ooth virus infected and. control1 cultures) ware sunitted to the



TV. CON',CLUSION-*,S

±p rlclinical saf2ty testing of cderigue virus production seedjs
in wcc~io~ith th3 s:so if ie: .orkscooe rac como!l-3ted.- Th-e test articles
-onsist-;ad of cruiJe, uncl_=rified harvest fluk-'s of 3 different PCK passage
L'velz Cof1 *ot.1 ienrguc-l 3~--l fdncua-4 viruses arcvmi in chs Lr'DhL-2 call syste2m.
Cuc tc t-ne Lacz of high-titterzd, specific i..une sera, unsatisfactory results
--;ere rcrt-cd for the AM~K tissue culture curitv (safety) tests onl all 6
C"Iu virus fluids assayed. In additicn, tho inconclusive res=ult-s cbtair:2J
in -the suCkli-c nice test with the dencua-4 f'luids- mny Of thC SLCklings
.*!re f-und aither de ad, -ioritund or 1 -thar--ic - are actributad to thssampe
lack of imiuna serum. ItI- is illmorative thatt, for any f;Mtura creclinical
safecy testing ofl dengue virus fluiJs w-hather produCtion se=-c's cor vaccne
fluids, hiyh-titsrsed, specific irzmnunz ea in=o 5 madevailacle --o as to znsura
the sal.:isf zictory comnpltio-n of all tho orescribed c:estS.



ATTACHMENT A

MICROBIOLOGICAL5?ASSOCIATES INC.
CORPORATE OFFICES BETHESDA LABORATCRIES

UWe Sciences Center 5221 River Road - Bethesda - MaryLand 20816
9900 Blackwell Road s Rockville - Maryland 20850 (301) 654-3400 * Telex 908793
(301) 738-1000 - Telex 908793 - Fax (301) 738-1036 Fax (301) 654-6916

December 17, 1990

Dr. Louis Potash
Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22101

Dear Dr. -Potash,

Microbiological Associates, Inc. is an AAALAC accredited animal

facility, and all studies are performed in accordance with the

"Guide for the Care and Use of Laboratory Animals", U.S.

Department of Health and Human Services, Public Health Service,

National Institutes of Health, NIH Publication No. 86-23.

Sincerely,
i a r

Mary D. hiteman
Study Directori In 1_ivo Assays
Biotechnology Division
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ATTACHMENT B

PRI Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Rd.
McLean, VA 22102 • (703) 506-0190

FAX (703) 506-0194

May 14, 1991

TO: Mr. Donald Holzworth, Vice President
Dr. Louis Potash, Study Director

FROM: James R. Plautz
Sr. QA Advisor

RE: GLP Compliance Audit of Final Reports for Safety Testing
of Dengue Virus Type 1 and Type 4

On April 14, 1991 a complete audit for GLP compliance (21 CFR, Part
58) was conducted for the subject final reports and their
respective raw data.

Our complete findings indicate that the studies were conducted
under the guidance of the referenced Standard Operating Procedures
(SOPs), the variations from the SOPs had no apparent effect on
study outcome, and that the final report for each study is
substantiated by the raw data.

Animal safety testing was conducted and reported separately from
these final reports.
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APPENDIX I

Dengue-1 Virus Strain #.45AZ5
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I. INTRoDuCTIO-

TEhe acccnmpan ing protocol is a description of the saflety -testing of 3
crude harivest lo ts oz- dengue virus type- I "14esignaced as:

Ce, Lncue Virus Type 1 (i#45AZ5)-:
PDK-10, F'R hL-2/d7: PDK-20, MhRL-2/d7
and PDK-27, F~hL-2/d7of 16 Feb 1990

Utiizing -the testing =procedures -herein descr-ited, -this -fluid is con-
Sidered to have~ not passed satisfactorily all tests for safecy including
,Uri -ty. The J-aie record-s with respect top.ae 0itoy -pool produc,
tion, on& subseqaeiL safety :tescing mray -be found in the 1:ocra~bry notabooks
locata& at-:

The Walter Reoo Army_ _hstitu of Research (%TRAIR)-, Blg.- 501,
~'asinatoni, CC -20307-5100 - (Dr. Yen Eckols)-

Tha. o-peri ccnt aJ Virus Vaccine Produccion L~bora -cr-- Suite 15'0
(Flow; Laboratories, Inc.) Program Resour~ces, Inc.- (PRI] flcLean, VA
(Dr.- Louis Potash)

-All procedures performed at PRI followeds Good Laborty rccs(LP
regulations -(21 CFR, Part 58) and viere carried out in accordance with the
guid-elines- established ty th - FDA- for Live and' inactivated vaccines as- found

1n 1 -FR,- Parts- 610.11, 610.12, 6-10.30i~ 6-30.10 - 630.17, etc. of Ap i-l 1939.
These orocedures are detailed in the following SOPs an,., rlacorded- on the in-
dicated VVPL Corms:

SOP -No. : 500.001 - Issued 29 Oct1 1980, Revis;:d 13 Feb -1986
5 00.002 - 29 Ot 1980, 1 13 Loeb 1986
500.008 - " 13 Jan 1981, Is 3 Mar -1986

WVPL FO-RM p008 - Issued 29 ot 1980, -Rev ised 3- -May 1984
016- 15 Jan- 1981, -3:July "1984

017 - -" 1 an 91 13- Jan 1986
019 - 8 Oct 1984

-3-



2

II. SYNOPSIS

A. Crude Virus Harvests: Dengue Virus Type 1 (#45AZ5)
DDK-IG, FRhL-2/d7 oC 16 Feb 90
PDK-20, FPhL-2/d7 of 16 Feb 90
PDK-2-7, FRhL-2/d7 of 16 Feb 90

B. Safety Tests cn Crude Harvest Fluids:

1._ Ster-ility: Fluid Thioglvcollate (.FT?)-,
Try-tone Soya rerotih (TSR), M4ycoplasma
a. PDK-10 VWrus rluid 47 ml) 1o Growith
b. PDK-20 Virus Fluid (47 ml) NO Grcwth
C. PDK-27 Virus Fluid (47 ml) No Growth
d. Control Fluid (TCF) (47 nl) No Growzth

2.- Tissue Culture Identity and Purity
(Safety)-: AGMK, PHA, F..L-2- ?RK,.
and- Flow 5000.
a. PDK-10 Virus Fluid (25 ml) Unsatisfactory*
0. PD,(-20 Virus Fluid (25 m)Y Unsatisfactory*
c. PDK-27 Virus Fluid (25 mnl) Unsatisfact6ry*
d. Control Fluid (TCF) -(25 ml Satisfactory

3- Animal Safety-
Rabbits .D. & S.Q. - (Appendix -B)

(1 -10 Virus Fluid (30 m!) Satisfactory
(2) PDK-20 Virus Fluid (30 ml) Satisfactory
(2) PDUK-20 Vitus Flui (3 Stsacoy
(3)- P0K.27 Virus Fluid (30 ml) Satisfactory

b. Adult Mice: I.C. & I.P (Appendix - C)-
(1) PDK-10 Virus Fluid (-10.6 ml) Satisfactory
(2)- PCK20 Virus Fluid (10.5 ml) Satisfactory
(3) PDK-27 Virus Fluid (10.6 ml) Satisfactory

* Test unsatisfactory only in the AC-MK test system. .oh-desdript

..o.,h oloical chages qbservco in primary AGAK ask cultures,
particularly after films were stained.-  All AGIK tube subultures
exhibitec 2-3+ cytopatholgy..
Both flask and tube subcultures were necative for hemadsorpticn.
All tube subcultures completely inhibited the Coxsackie A-9
challenge virus.

-4-



3. Animal Safoty (c--ntinued):-

c. Suckling .'ice: I.C. & I.P. - _(Aopendix - C)-
(1) PDK-IO Virus Fl.ui* (2.2 rnJ3) Satisfactory
(2)- PDK.-20 -Virus Fluid* (2.2 ml) Satisfactory
(3)- PDK-27 Virus E-uid* (2.2 ml-) Satisfactory

-3. Guinea Pics:: I.C. & T.P. (Appendix D)
(1) PDK -6 Virus Fluid (5. 3 -ml) Sat-isfactory
(2)- PC K 0 Virus ruuid (15.3 ml) Satisfactory
(3) PDK-!5 Virus Fluid (1.3 ml) Satisfactory

* Virus fluid was mixed with equal atts of a 1:5 d'lution of t-he

immune serum and incubated at 37-c fcr 90 minutes prior cO
inoculation.

-5-



III. DETAILED SUZIM-ARY RELATING TO THE SAFETY TESTING OF THREE (3)
DIFFERDT PASSAGE LEVELS OF DENGUE VIRUS TYPE 1 (#45AZ5)
PRODUCTION SEEDS: PROPAGATED IN DBS-FRhL-2 CELL CULTURES

A. Inocula

In Nay 1990, the following frozen materials were obtained for testing
from Dr. K. Eckels, Contracting Cfficer's Representative, Walter Read Army
Instu e of Research (WR,ITR), Bldg. 501, Washingtcn, D.C.:

1. Dengue-! (045AZ5) crude, unclarified harvest fluids of 16 Feb
1990:
a. PDK-l0, FRhL2-2 (day 7 harvest) ......... 20 x 10 ml vials
b. PDK-20, FRhL2-2 (day 7 harvest) ......... 20 x 10 ml vials
c. PDK-27, FRhL2-2 (day 7 harvest) ......... 20 x 10 m! vials
d. Control Fluids ......................... 4 x 25 ml vials

2. Dengue-i Antiserum: Jamaica H',-F of A/17/79 ... 1 x 8 m!

Cr arrival in this laboratory, the vicus and control fluids
were stored at -70 C, or below, and the antiserum at -20 C, or belo-w.

B. Safety Testing Procedures and Results on the Crude, Unclarified
Harvest Fluids (SOP No.: 500.008)

1. Microbial Sterility - (WPL FORM #011)

Alicuots of the bulk frozen fluids were thawed and tested for
microbial sterility as follows:

a. Fluid Thioglycollate Medium - FTM - (LOT VVPL #030): Each
cf 10 culture tubes (9-10 ml medium per tube) was inoculated with 1 ml
volumes of the crude virus fluids an- each of 10 culturee tubes was inccu-
lates wi-h 1 ,nl volumes of the crude concr o fluid. An additional 10 cul-
tire tuoes were included as uninoculated controls. All cultures were vor-
tex mixed and incubated at 32°C (+ 20C) for 21 days with periodic examina-
tion for evidence of growth. N1o growth was observed in any of the 50 cul-
ture tubes.

b. Trptone Soya Broth - TSB - (LOT VVPL #030): Each of 10
culture tubes (9-10 ml mecdium per tube) was inoculated with 1 ml volumes of
the crude virus fluids an6 each of 10 culture tubes was inoculated with 1
ml volumes of the crude control fluid. An additional 10 cultures were
includ-d as uninculted controls. All cultures were vortcx mixed and
incubated at 22°C (+ 2°C) foc 21 days with periodic examination for evi-
dence of crowth. No growch was observed in any of the 50 culture tubes.

The results of the above describad Microbial Sterility Assays
are summarized in Table I.

-6-



c. Mycoplasma Sterility: These assays were performed by
PRI's Mycopl.zsia Testing Laboratory and included bctn the routine PPL3 agir
rind trota, assays and the specific test for the detection of M. hyorhinis.
Samples (l x 2 ml and 1 x 25 ml) of the 3 crude virus fluids and of the 1
control fluid ;ere submitted for testing. All samples were reported to ba
negative for mycoplasmas. A copy of this report is appended to this
Protocol - (Appendix A - 1, 2, 3 & 4).

2. Identity in Tissue Culture (Serum-Neutralization) -

No attempt was made to identity the crude virus pools in tissue
cultures.

3. Purity (Safety) in Tissue Cultures - (VVPL FORM #016)

a. Tissue Cultures: All flask and roller tube cell cultures
wer: prepred by contract perscnne!. Cultures were maintained on Medium
MEM containing 5 to 10% fetal bovine serum (heat-inactivated) plus anti-

biotics: gentamicin @ 100 mcg/ml; neomycin @ 50 mcg/ml; and amphocericin B
(I.V.) @ 2.5 mcg/ml. Cultures were inoculated, refEd and subpassaged as
inoicated belcv. The following tissue culture systcms were utilized:

(1) Tertiary African Green monkey Kidney (AGMK) ...... M + 5% serum
(2) Primary Human Amnion (POA ....................... MEM + 10% serum
(3) Fet.l Rhesus Lung (FRhL-2) ....................... .0 + 5% serum
(4) Priwary Rabit Kidney (PRK) ..................... %0! + 5% serum
(5) Whole Human Embryo Fitro~last (FIcw 5000) ........ 1MI + 5% serum

b. General Testing Procedures

(1) Crude Virus Fluids

(a) Primary Flask Cultures: Equal 5 ml volumes
of tha hulk crude virus fluids and of a 1:5 dilutioh of the rabbit immune
serum (Dn-l, Jamaica H'A ) were well mixed and incubated at 37 C (water
eath) for 90 ninutes. Due to the small volume of antiserum availaole,
only 5 l of each 2the virus fluids were tested per tissue culture syscem
wherein 1 x 75 cm flask per tissue culture system was inoculated with 10
ml of these serum-virus mixtures. These flasks were ore-treated 24 hours
earlier with 0.5 ml of undiluted immune serum and overlayed with 25 ml of
maintenance medium. Cultures were incubateO at 350C (370C for P2rA) for
14 days dith periodic microcscopic examinaticn for any signs of CPE and/or
cellular degradation. When necessary to maintain the integrity of the
cell films, cultures were refed with 35 ml of fresh medium.

(b) Sec'ondary Tube Subcultures: On the 14th day
of incubation, the prinary culture were re-examined microscopically and
tch fluius harvested individually and treated with the specific immune
z:rum - 0.1 ml per harvest. In addition, to each individual harvest was
icjec: 0.1 ml gentamicin (50 mj/ml); 1 ml penicillin-screptcmycin soluticn
(5000 units/ml and 5000 mcg/ml, respectively); and 10% of lOX SPG* (v/v).

* lOX SPG: sucrose, 2.19 N1; KH 2PO4, 0.038 £4; KpHP, 0.072 NI; mono-
sccium glucamate, 0.049 M.
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colocwing mixing, the flaids were. incuc-ated- at cccm temfrature Eor 60 imm.
and then suopassed into hoMologous roller tu!:e cultures - 0.5 -R1 of each
hiarvest into eaccn of 20 0tubes. The cmierof t~-e harvest fluids was
savW- and st~ored at -75 C, or below. All primary cul1tures were tested for
hemacisorp.-ion by the addiAficn Of 0.1% guineoa pia RBC (in PBS) andicua
tioni at 4-C for- a trinimum of 30 minutes. A.1 cultures were neqative f'or

Tub-e cultures (refed w ith 2 til of mainte-
rnanca miedium prior to inoculation) were incubated at 35 C (370 C for PHA)
for 13-14 adoaitional 'Aays. 1,1hun necessary to maintain the integri ty of
the call film,1s, cultures wer3 riefed with 2 ml of fresh mediumn. Cultures

4e6examine-C microscopically at pericdic intervals and at thie end of tho
incubarion ,er.iod for any signs of CPE. After final examination, tubes
%"era 'd ivided - d-etendJing On rt<ie specific cell- system - for aotoa
testing:

AGEK, PHA, FRhL-2 and Flow 5000 Tube Cultures: These were aivided into J3
groups as followvs:

1/tcested for the presence of hem-adsorbing acents,
l/4th fixed-4 and stained with a solution of 5% glutaraldehvda + 1:10 gienisa

stain and examinedl microscopically for any CPE,
1/2 Challenced with -.xsackie A-9 virus (0.2 iml per tuoe at dilutions

notoda' in the tables) for the detection of41 non-CP-7 oroducing agents
and/or latent agents via the interference phenoimeno..

PRK Tube Cultures: These were equally divicei into 2 grouos:

'1/2 tasted for the presence of heiza-sor'oing agents,
1/2 fixe an-4 stained with the glutaraldehyde'~as tinslto n

ex&amin,4 microsccc ically Eoc any CPE.
No challenge stuLdies ,qerB ca=rris-o c ut with the Coxsackie r-9 virus since
this vicus doeas not producae any discernible O-PE in this tis-suc culture
system.

(2) Crude Cortrol Fluid

A single 75 cmn2 flask per tissue culture system,-,
,was inoculated with 10 iml of crude control fluid. Cultures were handled

in a manner similar to Ithat descrLi,e-d aL;,ove for the crude virus Eluid
axcept tnat imimune serum was not included.

(3) Uninoculated Cell Lot Controls

Two x 75 cm2 flasks per tissue culture system ware
included as uninoculated call lot con trols and were handlad in a manner
similac to that described ab-ove for the crude virus fluid except that
immnrune serum *das not included. In addition, an apopit nubro.n
inocul-aLt,- r.-ller tube cultures were included as cell- lot c-ontrols for the
secondary tube Subcultures.

In all challenge studie-s, 1 to 4 culture tubes per- set wara
letunchallenoed to secve as controls to the challentge virus.

The rasui;ts off thaese in vitfo Tissue 'Culture2 Purity (Saff-ty)
t ,.-tz ;zro summarizat in Tabl%,s I1-LA ithr-ougn -C.
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4. Animal Safety Tests

Due to the jismantling of Flo;';'s Avi;xa! Facility during
Coceinber 1989, all animal studies were performed by :'.icrbiological
Associates, Inc. The inocula for these animal studi s .iere the three
crude virus suspensicns

a. Adult Rabbits - MBA Studies -ZA356.005i01, 1ZA357.005!01
and IZiA358.005101 - these tests were reported to ca satisfactory and copies
of these Final Reports may be found in Appendix - B.

b. Adult and Suckling Mice - MBA Studies #ZA356.005100,
i4ZA357.00510 and : ZA358.005100 - all tnree tests in ooth adult mice and in
suckling mice were reported to be satisfactory and copies oE these Final
Reports may be found in Appendix - C.

c. Adult Guinea Pigs - MBA Studies 1ZA356.005102,
0ZA357.005!02 and IZA358 .005102 - these tests were reported to -, satisfac-
tory and copies of these Final Reports may be f-und in P.Dpendix -D.

-9-
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APPENDIX A-1PR' Program Resources, Inc.
Biomnedical Services DivisionP R I 76535 Old Springhouse Rd.
McLean, VA 22102 - (703)-506-0190

FAX (703) 506-0194

8 August, 1990.

To: Dr. Louis Potash.

From: Jim Quartey.

Subject: Mycoplasma, Testing. (Charge i# 807)

This letter is to inform you that, the eight (8)
samples listed below which you had submitt'ed for the
detection of Slycoplasma hyorhinis using the direct
immunofluorescence staining and for the detection of
Myco-plasma, in general using the DNTA Hoechst stain and
Agar testing were found to be negative.

a. Dengue-1 (zE45AZ5) Production Seed of 16 Feb 90:

1. PDK-10, FRhL-2/a7.
2. PDK-20, FRhL-2/d7.
3. PDR-27, FRhL-2/d7.
4. Control Fluid.

b. Dengue-4 (#E341750) Production Seed of 9 11ar 90:

1. PDK-6, FRhL-2fd7
2. PDK-1O, FRhL-..2fd7
3. PDK -15 ,FRhL-2/d7
4. Control Fluid.

-16-
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APPENDIX

B

AI.MAL SAFETY TEST IN' ADULT RABBITS

Study NO.: ZA356.005101

Dengue-1 Prod Seed: POK-lO, FRhL-2/d7 ......... pages 21 - 31

Study NO.: ZA357.005101

Dengue-1 Prod Seed: PDK-20, FRhL-2/d7 ......... pages 32 - 42

Study NO.: ZA358.005101

Dengue-1 Prod Seed: PDK-27, FRhL-2/d7 ......... pages 43 - 53
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ANIMAL SAFETY TEST IN ADULT RABBITS

Study No.: ZA356.005101

Test Article: Dengue-l (#45AZ5) Prod Seed, PDK=l0, FRhL-2/d7

Final Report
For

Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.

Life Sciences Center
9000 Blackwell Road

Rockville, Maryland 20850
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ZA356.005101

SUMMARY

The purpose of this assay is to detect the presence of
adventitious agent(s) in the test article pre-clarified
bulk live virus vaccine and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult rabbits.

No evidence of contamination with adventitious agent(s)
was observed due to the test article Dengue-l (#45AZ5)
Prod Seed, PDK=l0, FRhL-2/d7.

-23- MICROBIOLOGICAL
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ZA356.005101

1. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilized inoculation of adult rabbits.
The test is performed as described in CFR Title 21,
Section 630.16.

Adult rabbits are utilized in this assay to detect
possible contamination of the test article with B-virus or
other adventitious agent(s) including other Simian agents,
adenovirus(es), etc. which might be present in the test
article. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Rabbits

B. Study Number: ZA356.005101

C. Test Article: Dengue-l (#45AZ5) Prod Seed, PDK=I0,
FRhL-2/d7 was received at Microbiological
Associates, Inc. 07/06/90. Determination of the
stability, purity and concentration of the test
article is the responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Rabbits, four females, SPF NZW, 1.5 -

2.5 kg.
Source: Buckshire Corp.

P.O. Box 155
Perkasie, PA 18944

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

- 24 - MICROBIOLOGICAL
5? ASSOCIATES, INC.



ZA356.005101

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T. (ASCP),

M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 08/03/90

3. Lab Completion Date: 08/31/90

4. Study Completion Date: See Study Director's
Signature Date, in the "Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility,
Regulatory Affairs/Quality Assurance Department.
Retention of samples of the test article is the
responsibility of the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

A. Objective:

The study objective is to detect inapparent
adventitious agent(s) which might be present in the
test article, pre-clarified bulk live virus and/or
fluids, other than the specific virus in the product.

- 25 - o MICROBIOLOGICAL
5 ASSOCIATES, INC.



ZA356. 0053.01

B. Methods:

1. Test System Identification and Randomization

Each rabbit was housed individually. Each
animal cage was assigned a number and labelled
as "test article" or "uninoculated control".
Each rabbit was identified by a unique number
tattooed on it's ear. The rabbit's number was
recorded on the cage card.

The rabbits were randomized according to SOP

#OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.

Note: In error, animals were inoculated'by
intraocular route. This deviation from the
protocol did not affect the outcome of this
assay.

The rabbits were observed for 28 days for
clinical signs of illness or distress.

3. Animal Husbandry

a. Rabbits were fed certified rabbit chow ad
libitum and water was supplied via water
bottles, ad libitum.

b. Rabbit's cages were changed weekly.

c. Animal facilities are fully accredited by
the Ameri-an Association for Accreditation
of Laboratory Animal Care.

IV. RESULTS

All rabbits inoculated with the test article and the
uninoculated control rabbit remained normal and healthy
for the 28 day observation period.

See Tables 2 and 3 for a summary of the data.

-26- MICROBIOLOGICAL
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ZA356.005101

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-1 (#45AZ5) Prod Seed,
PDK=I0, FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
Regulations as found in Title 21 CFR Part 58.

Mary' D.ghiteman Date
Study Di/rector

-27- ®MICROBIOLOGICAL
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ZA356.005101

TABLE 1
Treatment

No. of Routes of Volume of after
Group Animals Inoculation Inoculum Inoculum Inoculation

I.D. 1.0 ml Test Observe
1 1 S.Q. 9.0 ml Article for

1.0. 0.03 ml Illness

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None None SAA

SAA = Same As Above
I.D. = Intradermal Inoculation
S.Q. = Subcutaneous Inoculation
1.0. = Intraocular Inoculation

-28 - MICROBIOLOGICAL
? ASSOCIATES, INC.
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TABLE 2

Survival Summary
for Dengue-l (#45AZ5) Prod Seed, PDK=l0, FRhL-2/d7

RABBITS

Test Article 3/3a

Uninoculated
Control I/lb

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b Number of surviving, healthy animals after 28 days/Number of
animals on lab initiation date.

- 29 - , MICROBIOLOGICAL
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ZA356. 005101

TABLE 3

Summary of Daily Observations
for Dengue-l (#45AZ5) Prod Seed, PDK=l0, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.)

Rabbit Test 1 Normal
Article 2 Normal

3 Normal

Uninoc-
ulated
Control 4 Normal

- 30 - , MICROBIOLOGICAL
ASSOCIATES, INC.



QUALITY ASSURANCE STATEMENT

Study Title; ANIMAL SAFETY TEST IN ADULT RABBITS

Study Number: ZA356.005101

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: LoROTOCOL REVIEW

INSPECT ON 08/03/90 - 08/03/90, TO STUDY DIR 08/03/90, TO MGMT 08/06/90
PHASES: ADMINISTRATION OF TEST ARTICLE TO TEST SYSTEM

INSPECT ON 09/21/90 - 09/24/90, TO STUDY DIR 09/24/90, TO MGMT 09/28/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Ed Warburton Date
Quality Assurance Unit

- 31 -
Microbiological Associates Inc.



ANIMAL SAFETY TEST IN ADULT RABBITS

Study No.: ZA357.005101

Test Article: Dengue-l (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7

Final Report
For

Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.

Life Sciences Center
9000 Blackwell Road

Rockville, Maryland 20850
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ZA357.005101

SUMMARY

The purpose of this assay is to detect the presence of
adventitious agent(s) in the test article pre-clarified
bulk live virus vaccine and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult rabbits.

No evidence of contamination with adventitious agent(s)
was observed due to the test article Dengue-i (#45AZ5)
Prod Seed, PDK-20, FRhL-2/d7.
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ZA357.005101

I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilized inoculation of adult rabbits.
The test is performed as described in CFR Title 21,
Section 630.16.

Adult rabbits are utilized in this assay to detect
possible contamination of the test article with B-virus or
other adventitious agent(s) including other Simian agents,
adenovirus(es), etc. which might be present in the test
article. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Rabbits

B. Study Number: ZA357.005101

C. Test Article: Dengue-l (#45AZ5) Prod Seed, PDK-20,
FRhL-2/d7 was received at Microbiological
Associates, Inc. 07/06/90. Determination of the
stability, purity and concentration of the test
article is the responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Rabbits, four females, SPF NZW, 1.5 -

2.5 kg.
Source: Buckshire Corp.

P.O. Box 155
Perkasie, PA 18944

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

- 35- MICROBIOLOGICAL
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T. (ASCP),

M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 08/03/90

3. Lab Completion Date: 08/31/90

4. Study Completion Date: See Study Director's
Signature Date, in the "Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility,
Regulatory Affairs/Quality Assurance Department.
Retention of samples of the test article is the
responsibility of the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

A. Objective:

The study objective is to detect inapparent
adventitious agent(s) which might be present in the
test article, pre-clarified bulk live virus and/or
fluids, other than the specific virus in the product.
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B. Methods:

1. Test System Identification and Randomization

Each rabbit was housed individually. Each
animal cage was assigned a number and labelled
as "test article" or "uninoculated control".
Each rabbit was identified by a unique number
tattooed on it's ear. The rabbit's number was
recorded on the cage card.
The rabbits were randomized according to SOP

#OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
The rabbits were observed for 28 days for
clinical signs of illness or distress.

3. Animal Husbandry

a. Rabbits were fed certified rabbit chow ad
libitum and water was supplied via water
bottles, ad libitum.

b. Rabbit's cages were changed weekly.

c. Animal facilities are fully accredited by
the American Association for Accreditation
of Laboratory Animal Care.

IV. RESULTS

All rabbits inoculated with the test article and the
uninoculated control rabbit remained normal and healthy
for the 28 day observation period.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-l (#45AZ5) Prod Seed,
PDK-20, FRhL-2/d7, was observed.
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VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

mann Date
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TABLE 1Treatment

No. of Routes of Volume of after
Group Animals Inoculation Inoculum Inoculum Inoculation

I.D. 1.0 ml Test observe
1 1 S.Q. 9.0 ml Article for

Illness

2 1SAA SAA SAA SAA

3 1SAA SAA SAA SAA

4 1None None None SAA

SAA = Same As Above
I.D. = Intradermal Inoculation
S.Q. = subcutaneous Inoculation

39- MICROBIOLOGICAL
SASSOCIATES, INC.



ZA357.005101

TABLE 2

Survival Summary
for Dengue-l (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7

RABBITS

Test Article 3/3a

Uninoculated
Control 1/ib

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b Number of surviving, healthy animals after 28 days/Number of
animals on lab initiation date.
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TABLE 3

Summary of Daily observations
for Dengue-l (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number signs Onset Sacrifice

(Post-- (Post-
inoc.) inoc.)

Rabbit Test 5 Normal
Article 6 Normal

7 Normal

Uninoc-
ulated
Control 4 Normal
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT RABBITS

Study Number: ZA357.005101

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/03/90 - 08/03/90, TO STUDY DIR 08/03/90, TO MGMT 08/06/90
PHASES: ADMINISTRATION OF TEST ARTICLE TO TEST SYSTEM

INSPECT ON 09/21/90 - 09/24/90, TO STUDY DIR 09/24/90, TO MGMT 09/28/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Ed Warburton Date
Quality Assurance Unit
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SUMMARY

The purpose of this assay is to detect the presence of
adventitious agent(s) in the test article pre-clarified
bulk live virus vaccine and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult rabbits.

No evidence of contamination with adventitious agent(s)
was observed due to the test article Dengue-l (#45AZ5)
Prod Seed, PDK-27, FRhL-2/d7.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilized inoculation of adult rabbits.
The test is performed as described in CFR Title 21,
Section 630.16.

Adult rabbits are utilized in this assay to detect
possible contamination of the test article with B-virus or
other adventitious agent(s) including other Simian agents,
adenovirus(es), etc. which might be present in the test
article. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Rabbits

B. Study Number: ZA358.005101

C. Test Article: Dengue-l (#45AZ5) Prod Seed, PDK-27,
FRhL-2/d7 was received at Microbiological
Associates, Inc. 07/06/90. Determination of the
stability, purity and concentration of the test
article is the responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Rabbits, four females, SPF NZW, 1.5 -

2.5 kg.
Source: Buckshire Corp.

P.O. Box 155
Perkasie, PA 18944

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T. (ASCP),

M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 08/03/90

3. Lab Completion Date: 08/31/90

4. Study Completion Date: See Study Director's
Signature Date, in the "Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility,
Regulatory Affairs/Quality Assurance Department.
Retention of samples of the test article is the
responsibility of the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

A. Objective:

The study objective is to detect inapparent
adventitious agent(s) which might be present in the
test article, pre-clarified bulk live virus and/or
fluids, other than the specific virus in the product.
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B. Methods:

1. Test System Identification and Randomization

Each rabbit was housed individually. Each
animal cage was assigned a number and labelied
as "test article" or "uninoculated control".
Each rabbit was identified by a unique number
tattooed on it's ear. The rabbit's number was
recorded on the cage card.
The rabbits were randomized according to SOP

#OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
The rabbits were observed for 28 days for
clinical signs of illness or distress.

3. Animal Husbandry

a. Rabbits were fed certified rabbit chow ad
libitum and water was supplied via water
bottles, ad libitum.

b. Rabbit's cages were changed weekly.

c. Animal facilities are fully accredited by
the American Association for Accreditation
of Laboratory Animal Care.

IV. RESULTS

All rabbits inoculated with the test article and the
uninoculated control rabbit remained normal and healthy
for the 28 day observation period.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-l (#45AZ5) Prod Seed,
PDK-27, FRhL-2/d7, was observed.
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VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D..Witeman Date
Study Ditbctor
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TABLE 1
Treatment

No. of Routes of Volume of after
Group Animals Inoculation Inoculum Inoculum Inoculation

I.D. 1.0 ml Test Observe
1 1 S.Q. 9.0 ml Article for

illness

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None None SAA

SAA = Same As Above
I.D. = Intradermal Inoculation
S.Q. = Subcutaneous Inoculation
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TABLE 2

Survival Summary
for Dengue-l (#45AZ5) Prod Seed, PDK-27, FRhL-2/d7

RABBITS

Test Article 3/3a

Uninoculated
Control 1/1b

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b Number of surviving, healthy animals after 28 days/Number of
animals on lab initiation date.
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TABLE 3

Summary of Daily Observations
for Dengue-1 (#45AZ5) Prod Seed, PDK-27, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.)

Rabbit Test 8 Normal
Article 9 Normal

10 Normal

Uninoc-
ulated
Control 4 Normal

- 52 - " MICROBIOLOGICAL
5? ASSOCIATES, INC.



QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT RABBITS

Study Number: ZA358.005101

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/23/90 - 07/23/90, TO STUDY DIR 07/23/90, TO MGMT 07/23/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/16/90 - 08/16/90, TO STUDY DIR 08/16/90, TO MGMT 08/21/90
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 09/21/90 - 09/24/90, TO STUDY DIR 09/24/90, TO MGMT 09/28/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Ed Warburton Date
Quality Assurance Unit
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SUMMARY

The purpose of this assay is to attempt to detect the
presence of adventitious agent(s) in the test article, pre-
clarified bulk live virus and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult mice and suckling mice. The suckling
mouse portion of the assay included a subpassage of
homogenized tissue, after 14 days, into a new group of
suckling mice, followed by an additional 14 day observation
period.

No evidence of viral contamination due to the test article
Dengue-1 (#45AZ5) Prod Seed, PDK=l0, FRhL-2/d7 was observed.

- 5- MICROBIOLOGICAL
5 ASSOCIATES, INC.



ZA356.005100

I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent virus(es). The experimental design
utilizes inoculations of adult and suckling mice. The
test is performed as described in CFR Title 21, Section
630.35 (a)(1)(2).

Adult mice are included in the assay to detect possible
contamination of the test article with neurotropic or
other viruses such as lymphocytic choriomeningitis virus.
Suckling mice are used to detect Coxsackie or other
viruses. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Mice and Suckling
Mice

B. Study Number: ZA356.005100

C. Test Article: Dengue-l (#45AZ5) Prod Seed, PDK=10,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. The test article was received
frozen. Determination of the stability, purity and
concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Mice

Suckling litters (Primary Inoculation): Tac:(SW)FBR,
three adult females each with ten <24 hour old
suckling pups,
Source: Taconic Farms

Germantown, New York
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Suckling litters (Blind Passage): Tac:(SW)FBR, four
adult females each with ten <24 hour old suckling
pups,
Source: Taconic Fa?-,

Germantown, New York

Adult - HSD:ICR, Fifteen males and fifteen females,
Body Weight range: 15-20 grams.
Source: Harlan Sprague Dawley, Frederick, Maryland

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: 5221 River Road

Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Lucza'X, M.T.(ASCP), M.G.A.

J. SchedUle:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 07/24/90

3. Lab Completion Date: 08/23/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/'Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.
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L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

With approval of the sponsor, a previously thawed sample
which was frozen back and stored at -700C was utilized in
the inoculation of the suckling mouse portion of the
assay on 07/24/90. In addition, at the request of the
sponsor, in the suckling mouse portion of the assay, 1.3
ml of the test article was combined with 1.3 ml of sponsor
supplied antisera Den-l Jamaica HMAF, 4-17-78 and heated
at 370C for 90 minutes, prior to inoculation of the
suckling mice. The remaining untreated sample was again
frozen back and was utilized along with a previously
unthawed aliquot of the test article to inoculate the
adult mouse portion of the assay on 07/26/90.

A. Objective:

The study objective is to detect inapparent virus(es)
that might be present in the test article, pre-
clarified bulk live virus and/or fluids, other than
the specific virus in the product.

B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Adult mice were ear-tagged but housed
in groups according to inoculum type and sex.
Suckling mice were not individually identified.

Suckling and adult mice were randomized according
to SOP #OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1. The
adult mice were observed every working day for 28
days for clinical signs. In tbi suckling mouse
portion of the assay, the anima.Ls were inoculated
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according to Table 1 and were then observed every
working day for 14 days for clinical signs.
Fourteen days post-inoculation, all surviving
suckling mice from each group were euthanized
using cervial dislocation. Following euthanasia
their skin and gastrointestine were removed, the
carcasses cut into pieces and placed in a sterile
pre-weighed bowl. After determining the weight of
the entire group of mice from a cage, enough
Hank's Balanced Salt Solution (HBSS) with
gentamicin was added to make a 20% w/v suspension.
The entire content of the bowl was then
homogenized in a sterile blender, clarified by
centrifugation, diluted 1:2 in HBSS and
subsequently inoculated into a new group of
suckling mice by the same routes and in the same
volumes as the original group. These newly
inoculated mice were observed for a period of
fourteen days. Ten suckling mice were held as
uninoculated controls and observed for fourteen
days.

3. Animal Husbandry

a. All animals were fed the following diet ad
libitum:

Mice - autoclavable chow.

b. Water was supplied ad libitum via fresh
apples (disinfected).

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.

IV. RESULTS

All adult mice inoculated with the test article and all
uninoculated control adult mice remained normal and
healthy for the twenty-eight day observation period.

All uninoculated control suckling mice and all test
article inoculated suckling mice appeared normal and
healthy for the 14 day observation period. The surviving
mice of each group were homogenized and the homogenate of
each group was passaged into a new group of suckling mice.
The remainder of the homogenates was frozen at -700 C.
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In the blind passage, all of the uninoculated control
suckling mice, all of the suckling mice inoculated with
the homogenate of the uninoculated control suckling mice
and all of the suckling mice inoculated with the
homogenate of the test article inoculated suckling mice
appeared normal and healthy for the 14 day observation
period.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of viral contamination due to the test
article, Dengue-i (#45AZ5) Prod Seed, PDK=l0, FRhL-2/d7,
was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D. iteman Date
Study rector
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TABLE 1

Number Route(s) of Votume of

Group # of Animals Sex Species I Inoculation I nocuLum I nocun J Treatment after Inoculation,

SM 1 1 female mouse None- None None None

(lactating)

10 various Mouse i.p. 0.1 mL test article Observed for illness after 14

(suckling) i.c. 0.01 mt test article days passage a single pool of

emulsified tissue (minus skin

and gastrointestine) of all

surviving mice onto at Least 10

additional suckling mice. Use

sane routes and volumes as original.

S14 2 SAA* SAA SAA S SAA SAA SAA

SN 3 SAA SAA SAA gone None uninoc control SAA

AN 1 5 male muse i.p. 0.5 ml test article Observe for illness

i.c. 0.03 ml

AM 2 5 mate SAA SAA SAA SM SAA

AM 3 5 female SAA SM SAA SAA SAA

AM 4 5 female SAA SAA SAA SA SAA

AM 5 5 mate SAA None None uninoc control SAA

AM 6 5 female SAA None None SAA SAA

*SAA S"ne as above

i.c. Intracranial

i.p. = Intraperitoneal
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TABLE 2

Survival. Summary
for Dengue-l (#45AZ5) Prod Seed, PDK=lO, FRhL-2/d7

Suckling Miceb

Adult Primary Blind
Micea Inoculation Passage

Test Article 20/20 20/20 20/20

Uninoculated
Control 10/10 10/10 10/10

Uninoculated
Controlc 10/10

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b In the suckling mice portion of the assay, animals are
inoculated and observed for 14 days. On day 14 post-
inoculation a homogenate is prepared from the surviving
sucklings from each group. This homogenate was used to
inoculate another group of suckling mice which were observed
for an additional 14 days. The number of surviving
sucklings/number of animals inoculated is presented.

c In the blind passage of the suckling mouse portion of the assay
an uninoculated control group was held with the blind passage
animals inoculated with the homogenate of the test article and
the homogenate of the uninoculated control group from the
primary inoculation.
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TABLE 3

Summary of Daily Observations
for Dengue-l (#45AZ5) Prod Seed, PDK=1O, FIDL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.

Adult Test 10501 Normal
Mice Article 10502 Normal

10503 Normal
10504 Normal
10505 Normal
10506 Normal
10507 Normal
10508 Normal
10509 Normal
10510 Normal
10511 Normal
10512 Normal
10513 Normal
10514 Normal
10515 Normal
10516 Normal
10517 Normal
10518 Normal
10519 Normal
10520 Normal

Uninoc- 10521 Normal
ulated 10522 Normal
Control 10523 Normal

10524 Normal
10525 Normal.
10526 Normal
10527 Normal
10528 Normal
10529 Normal
10530 Normal
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TABLE 3 (Cont.)

Summary of Daily Observations
for Dengue-l (#45AZ5) Prod Seed, PDK=10, FRhL-2/d7

Day of
Animal Number/ Clinical Day of Death/
Species Inoculum Cagea Signs Onset Sacrifice

(Post- (Post-
Inoc.) Inoc.)Suckl ingD

Mice
(Primary Test SMI (10) Normal
Inoculation) Article SM2 (10) Normal

Uninocu-
lated
Control SM3 (10) Normal

(Blind Test
Passage) Article

Homo- SMi (10) Normal
genate SM2 (10) Normal

Uninocu-
lated
Control
Homo-
genate SM3 (10) Normal

Uninocu-
lated
Control SM4 (10) Normal

a Ten suckling mice inoculated per cage.
b Surviving suckling mice from primary inoculation were

sacrificed on day 14 for preparation of blind passage tissue
homogenate.
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT MICE AND SUCKLING MICE

Study Number: ZA356.005100

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/9C
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MGMT 08/23/90
PHASES: OBSERVATION OF ANIMALS FOR CLINICAL SIGNS

INSPECT ON 08/30/90 - 08/30/90, TO STUDY DIR 08/30/90, TO MGMT 08/31/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit
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SUMMARY

The purpose of this assay is to attempt to detect the
presence of adventitious agent(s) in the test article, pre-
clarified bulk live virus and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult mice and suckling mice. The suckling
mouse portion of the assay included a subpassage of
homogenized tissue, after 14 days, into a new group of
suckling mice, followed by an additional 14 day observation
period.

No evidence of viral contamination due to the test article
Dengue-l (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7 was observed.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent virus(es). The experimental design
utilizes inoculations of adult and suckling mice. The
test is performed as described in CFR Title 21, Section
630.35 (a) (1) (2).

Adult mice are included in the assay to detect possible
contamination of the test article with neurotropic or
other viruses such as lymphocytic choriomeningitis virus.
Suckling mice are used to detect Coxsackie or other
viruses. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Mice and Suckling
Mice

B. Study Number: ZA357.005100

C. Test Article: Dengue-l (#45AZ5) Prod Seed, PDK-20,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. The test article was received
frozen. Determination of the stability, purity and
concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Mice

Suckling litters (Primary Inoculation): Tac:(SW)FBR,
three adult females each with ten <24 hour old
suckling pups,
Source: Taconic Farms

Germantown, New York
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Suckling litters (Blind Passage): Tac:(SW)FBR, four
adult females each with ten <24 hour old suckling
pups,
Source: Taconic Farms

Germantown, New York

Adult - HSD:ICR, Fifteen males and fifteen females,
Body Weight range: 15-20 grams.
Source: Harlan Sprague Dawley, Frederick, Maryland

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: 5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Iaitiation Date: 07/16/90

2. Lab Initiation Date: 07/24/90

3. Lab Completion Date: 08/23/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.
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L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiologicel
Associates, Inc., 9900 Blackwell Road, Rockville,
Marylan! 20850.

III. PROCEDURES

With approval of the sponsor, a previously thawed sample
which was frozen back and stored at -700 C was utilized in
the inoculation of the suckling mouse portion of the
assay on 07/24/90. In addition, at the request of the
sponsor, in the suckling mouse portion of the assay, 1.3
ml of the test article was combined with 1.3 ml of sponsor
supplied antisera Den-1 Jamaica HMAF, 4-17-78 and heated
at 370 C for 90 minutes, prior to inoculation of the
suckling "ice. The remaininq untreated sample %-s again
frozen back and was utilized along with a previously
unthawed aliquot of tha test article to inoculate the
adult mouse portion of the assay on 07/26/90.

A. Objective:

The study objective is to detect inapparent virus(es)
that might be present in the test article, pre-
clarified bulk live virus and/or fluids, other than
the specific virus in the product.

B. Methods:

1. Test System Identification and Randomization

Each ai.imal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Adult mice were ear-tagged but housed
in groups according to inoculum type and sex.
Suckling mice were not individually identified.

Sucklira and adult mice were randomized according
to SOP #OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1. The
adult mice were observed every working day for 28
days for clinical signs. In the suckling mouse
portion of the assay, the animals were inoculated
according to Table 1 and were then observed every
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working day for 14 days for clinical signs.
Fourteen days post-inoculation, all surviving
suckling mice from each group were euthanized
using cervical dislocation. Following euthanasia
their skin and gastrointestine were removed, the
carcasses cut into pieces and placed in a sterile
pre-weighed bowl. After determining the weight of
the entire group of mice from a cage, enough
Hank's Balanced Salt Solution (HBSS) with
gentamicin was added to make a 20% w/v suspension.
The entire content of the bowl was then
homogenized in a sterile blender, clarified by
centrifugation, diluted 1:2 in HBSS and
subsequently inoculated into a new group of
suckling mice by the same routes and in the same
volumes as the original group. These newly
inoculated mice were observed for a period of
fourteen days. Ten suckling mice were held as
uninoculated controls and observed for fourteen
days.

3. Animal Husbandry

a. All animals were fed the following diet ad
libitum:

Mice - autoclavable chow.

b. Water was supplied ad libitum via fresh
apples (disinfected).

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.

IV. RESULTS

All adult mice inoculated with the test article and all
uninoculated control adult mice remained normal and
healthy for the twenty-eight day observation period.

All uninoculated control suckling mice and test article
inoculated suckling mice appeared normal and healthy for
the 14 day observation period. The surviving mice of each
group were homogenized and the homogenate of each group
was passaged into a new group of suckling mice. The
remainder of the homogenates was frozen at -700 C.
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In the blind passage all of the uninoculated control
suckling mice, all of the suckling mice inoculated with
the homogenate of the uninoculated control suckling mice,
and nineteen of the twenty suckling mice inoculated with
the homogenate of the test article inoculated suckling
mice appeared normal and healthy for the 14 day
observation period. One of the test article homogenate
inoculated suckling mice was missing and presumed
cannibalized day 3 post-inoculation.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of viral contamination due to the test
article, Dengue-i (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7,
was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mar D. Onteman Date
Study #ector
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TABLE 1

Number Route(s) of Votume of

Group # of Animals Sex Species J Inoculation InocuLun Inucutlu Treatment after Inoculation

SM 1 1 femate mouse None None None None

(lactating)

+

10 various Mouse i.p. 0.1 mt test article Observed for illness after 14

(suckling) i.c. 0.01 ml test article days passage a single pool of
emulsified tissue (minus skin

and gastrointestine) of alt

surviving mice onto at least 10
additional suckling mice. Use

same routes- and votu-nes as original.

S 2 SAA* 5M SAA SAA SAA SAA SAA

S5 3 SAA SAA SAA None None uninoc control SAA

AM 1 5 mate mouse i.p. 0.5 mt test article observe for illness

i.c. 0.03 ml

AM 2 5 mate SAA SAA SAA SAA SAA

AM 3 5 femaLe SAA SAA SAA SAA SAA

AM 4 5 female SAA SM SM SAA SAA

AM 5 5 mate SAA None None uninoc control SAA

AM 6 5 female SAA None None SAA SAA

*SAA Sane as above

i.c. Intracraniat

i.p. Intraperitoneat
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TABLE 2

Survival Summary
for Dengue-1 (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7

Suckling Miceb

Adult Primary Blind
Micea Inoculation Passage

Test Article 20/20 20/20 19/20

Uninoculated
Control 10/10 10/10 10/10

Uninoculated
Controlc 10/10

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b In the suckling mice portion of the assay, animals are
inoculated and observed for 14 days. On day 14 post-
inoculation a homogenate is prepared from the surviving
sucklings from each group. This homogenate was used to
inoculate another group of suckling mice which were observed
for an additional 14 days. The number of surviving
sucklings/number of animals inoculated is presented.

c In the blind passage of the suckling mouse portion of the assay
an uninoculated control group was held with the blind passage
animals inoculated with the homogenate of the test article and
the homogenate of the uninoculated control group from the
primary inoculation.
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TABLE 3

Summary of Daily Observations
for Dengue-l (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.

Adult Test 10531 Normal
Mice Article 10532 Normal

10533 Normal
10534 Normal
10535 Normal
10536 Normal
10537 Normal
10538 Normal
10539 Normal
10540 Normal
10541 Normal
10542 Normal
10543 Normal
10544 Normal
10545 Normal
10546 Normal
10547 Normal
10548 Normal
10549 Normal
10550 Normal

Uninoc- 10521 Normal
ulated 10522 Normal
Control 10523 Normal

10524 Normal
10525 Normal
10526 Normal
10527 Normal
10528 Normal
10529 Normal
10530 Normal
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TABLE 3 (Cont.)

Summary of Daily Observations
for Dengue-l (#45AZ5) Prod Seed, PDK-20, FRhL-2/d7

Day of
Animal Number/ Clinical Day of Death/
species Inoculum Cagea Signs Onset Sacrifice

(Post- (Post-
Inoc.) Inoc.)

Sucklingb
Mice
(Primary Test SMl (10) Normal
Inoculation) Article SM2 (10) Normal

Uninocu-
lated
Control SM3 (10) Normal

(Blind Test
Passage) Article SM1 (10) Normal

Homo- ( 9 )c - 3 3
genate SM2 (10) Normal

Uninocu-
lated
Control
Homo-
genate SM3 (10) Normal

Uninocu-
lated
Control SM4 (10) Normal

a Ten suckling mice inoculated per cage.
b Surviving suckling mice from primary inoculation were

sacrificed on day 14 for preparation of blind passage tissue
homogenate.

c One suckling mouse missing and presumed cannibalized.
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT MICE AND SUCKLING MICE

Study Number: ZA357.005100

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MGI!T 08/23/90
PHASES: OBSERVATION OF ANIMALS FOR CLINICAL SIGNS

INSPECT ON 08/30/90 - 08/30/90, TO STUDY DIR 08/30/90, TO MGMT 08/31/90
PHASES: FINAL REPORT

This report describes the methods and procedures used $n the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit
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SUMMARY

The purpose of this assay is to attempt to detect the
presence of adventitious agent(s) in the test article, pre-
clarified bulk live virus and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult mice and suckling mice. The suckling
mouse portion of the assay included a subpassage of
homogenized tissue, after 14 days, into a new group of
suckling mice, followed by an additional 14 day observation
period.

No evidence of viral contamination due to the test article
Dengue-l (#45AZ5) Prod Seed, PDK-27, FRhL-2/d7 was observed.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent virus(es). The experimental design
utilizes inoculations of adult and suckling mice. The
test is performed as described in CFR Title 21, Section
630.35 (a)(1)(2).

Adult mice are included in the assay to detect possible
contaminaton of the test article with neurotropic or
other viruses such as lymphocytic choriomeningitis virus.
Suckling mice are used to detect Coxsackie or other
viruses. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Mice and Suckling
Mice

B. Study Number: ZA358.005100

C. Test Article: Dengue-l (#45AZ5) Prod Seed, PDK-27,
FRhL-2/d7 was received at Microbiological Associates,
Ind. on 07/06/90. The test article was received
frozen. Determination of the stability, purity and
concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Mice

Suckling litters (Primary Inoculation): Tac:(SW)FBR,
three adult females each with ten <24 hour old
suckling pups,
Source: Taconic Farms

Germantown, New York
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Suckling litters (Blind Passage): Tac:(SW)FBR, four
adult females each with ten <24 hour old suckling
pups,
Source: Taconic Farms

Germantown, New York

Adult - HSD:ICR, Fifteen males and fifteen females,
Body Weight range: 15-20 grams.
Source: Harlan Sprague Dawley, Frederick, Maryland

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: 5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 07/24/90

3. Lab Completion Date: 08/23/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.
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L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

With approval of the sponsor, a previously thawed sample
which was frozen back and stored at -700C was utilized in
the inoculation of the suckling mouse portion of the
assay on 07/24/90. In addition, at the request of the
sponsor, in the suckling mouse portion of the assay, 1.3
ml of the test article was combined with 1.3 ml of sponsor
supplied antisera Den-i Jamaica HMAF, 4-17-78 and heated
at 370C for 90 minutes, prior to inoculation of. the
suckling mice. The remaining untreated sample was again-
frozen back and was utilized along with a previously
unthawed aliquot of the test article to inoculate the
adult mouse portion of the assay on 07/26/90.

A. Objective:

The study objective is to detect inapparent virus(es)
that might be present in the test article, pre-
clarified bulk live virus and/or fluids, other than
the specific virus in the product.

B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Adult mice wer3 ear-tagged but housed
in groups according to inoculum type and sex.
Suckling mice were not individually identified.

Suckling and adult mice were randomized according
to SOP 4OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1. The
adult mice were observed every working day for 28
days for clinical signs. in the suckling mouse
portion of the assay, the animals were inoculated
according to Table 1 and were then observed every
working day for 14 days for clinical signs.
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Fourteen days post-inoculation, all surviving
suckling mice from each group were euthanized
using cervical dislocation. Following euthanasia
their skin and gastrointestine were removed.. the
carcasses cut into pieces and placed in a sterile
pre-weighed bowl. After determining the weight of
the entire group of mice from a cage, enough
Hank's Balanced Salt Solution (HBSS) with
gentamicin was added to make a 20% w/v suspension.
The entire content of the bowl was then
homogenized in a sterile blender, clarified by
centrifugation, diluted 1:2 in HBSS and
subsequently inoculated into a new group of
suckling mice by the same routes and in the same
volumes as the original group. These newly
inoculated mice were observed for a period of
fourteen days. Ten suckling mice were held as
unino-ulated controls and observed for fourteen
days.

3. Animal Husbandry

a. All animals were fed the following diet ad
libitum:

Mice - autoclavable chow.

b. Water was supplied ad libitum via fresh
apples (disinfected).

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.

IV. RESULTS

All adult mice inoculated with the test article and all
uninoculated control adult mice remained normal and
healthy for the twenty-eight day observation period.

All uninoculated control suckling mice and all test
article inoculated suckling mice appeared normal and
healthy for the 14 day observation period. The surviving
mice of each group were homogenized and the homogenate of
each group was passaged into a new group of suckling mice.
The remainder of the homogenates was frozen at -700 C.
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In the blind passage, all of the uninoculated control
suckling mice, all of the suckling mice inoculated with
the homogenate of the uninoculated control suckling mice
and all of the suckling mice inoculated with the
homogenate of the test article inoculated suckling mice
appeared normal and healthy for the 14 day observation
period.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of viral contamination due to the test
article, Dengue-i (#45AZ5) Prod Seed, PDK-27, FRhL-2/d7,
was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D. iteman Date
Study Di/rector

-88- > MICROBIOLOGICAL
5 ASSOCIATES, INC.



ZA358. 005100

TABLE 1

Number Route(s) of Volume of
Group # of Animals I Sex I Species iInoculation Inocutum InocuLumi Treatment after Inoculation

SM 1 1 female MOuse None None None None
(lactating)

10 various House i~. 0.1 ml test article Observed-for illness-after 14
(suckling) i.c. 0.01 ml test article days passage a singLe-pooL of

emuRlsified tijsue (miruis skin
and gastrointestine) of alL

surviving mice onto at Least 10
additional suckling3-mice. Use
same routes and volunes as origin.

SM 2 SMA* SMA SMA SA SMA SMA SM

SM 3 SMA SMA SM None None uninoc: control SAA

AM 1 5 male mouse i.p. 0.5 ml test article observe for illness
i.c. 0.03 ml

AM 2 5 male SMA SMA SMA SMA S

AM 3 5 female SMA SMA SMA SMA S

AM 4 5 female SMA SMA SMA SM SM

AN 5 5 male SMA None None unimc control SMA

AM 6 5 female SMA None None SMA SMA

*SMA Same as above

i.c. Intracranial
i.p. =Intraperitoncal
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TABLE 2

Survival Summazy
for Dengue-1 (#45AZ5) Prod Seed, PDK-.27, FMhL--2/d7

Sucklina Miceb

Adult Primary Blind
Micea Inoculation Passage

Test Article 20/20 20/20 20/20

Uninoculated
Control 10/10 10/10 10/10

Uninoculated
Controlc  10/10

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b In the suckling mice portion ,f the assay, animals are
inoculated and observed for 14 days. On day 14 post-
inoculation a homogenate is prepared from the sur-viving
sucklings from each group. This homogenate was used to
inoculate another group of suckling mice which were observed
for an additional 14 days. The number of surviving
sucklings/number of ani±mals inoculated is presented.

c In the blind passage of the suckling mouse portion of the
assay, &n uninoculated control grcap was held with the blind
passage animals inoculated witb the homcgenate of the test
article and the homogenate of the uninoculated control group
from the primary inoculation.
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TABLE 3

Summary of Daily Observations
for Dengue-1 (#45AZ5) Prod Seed, PDK-27, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.

Adult Test 10551 Normal
Mice Article 10552 Normal

10553 Normal
10554 Normal
10555 Normal
10556 Normal
10557 Normal
10558 Normal
10559 Normal
10560 Normal
10561 Normal
10562 Normal
10563 Normal
10564 Normal
10565 Normal
10566 Normal
10567 Normal
10568 Normal
10569 Normal
10570 Normal

Uninoc- 10521 Normal
ulated 10522 Normal
Control 10523 Normal

10524 Normal
10525 Normal
10526 Normal
10527 Normal
10528 Normal
10529 Normal
10530 Normal
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TABLE 3 (Cont.)

Summary of Daily Observations
for Dengue-l (#45AZ5) Prod Seed, PDK-27, FRhL-2/d7

Day of
Animal Number/ Clinical Day of Death/
Species Inoculum Cagea Signs Onset Sacrifice

(Post- (Post-
Inoc.) Inoc.)

Sucklingb
Mice
(Primary Test SMl (10) Normal
Inoculation) Article SM2 (10) Normal

Uninocu-
lated
Control SM3 (10) Normal

(Blind Test
Passage) Article

Homo- SMl (10) Normal
genate SM2 (10) Normal

Uninocu-
lated
Control
Homo-
genate SM3 (10) Normal

Uninocu-
lated
Control SM4 (10) Normal

a Ten suckling mice inoculated per cage.
b Surviving suckling mice from primary inoculation were

sacrificed on day 14 for preparation of blind passage tissue
homogenate.
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QUALITY ASSURANCE STA2EMENT

Study Title: ANIMAL SAFETY TEST IN ADULT MICE AND SUCKLING MICE

Study Number: ZA358.005100

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MGMT 08/21/90
PHASES: OBSERVATION OF ANIMALS FOR CLINICAL SIGNS

INSPECT ON 08/30/90 - 08/30/90, TO STUDY DIR 08/30/90, TO MGMT 08/31/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

IcLI) lAc G19ho
Joan M. McGowan Date
Quality Assurance Unit

- 9- MICROBIOLOGICAL
ASSOCIATES, INC.



APPENDIX

D

ANIMAL SAFEF TEST IN ADULT GUINEA PIGS
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Dengue-1 Prod Seed: PDK-20, FRhL-2/d7 ......... 109 - 122

Study NO.: ZA358.005102

Dengue-1 Prod Seed: PDK-27, FRhL-2/d7 ......... 123 - 136
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SLT4ARY

The purpose of this test is to detect the presence of
adventitious agent(s) which might be present in the test article,
preclarified bulk live virus and/or fluids, other than the
specific virus in the product, by the inoculation and
observation of guinea pigs.

No evidence of contamination with adventitious agents was
observed due to the test article Dengue-I (#45AZ5) Prod Seed,
PDK=I0, FRhL-2/d7.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilizes the inoculation of adult
guinea pigs. The test is performed as described in CFR
Title 21, Section 630.16(a)(4).

Adult guinea pigs are used in this assay to detect
possible contamination of the test article with Lf.
tuberculosis or other adventitious agent(s). Animals are
examined for signs of illness, and any that become sick or
show any abnormalities are examined in an attempt to
determine the cause of illness or death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Guinea Pigs

B. Study Number: ZA356.005102

C. Test Article: Dengue-l (.45AZ5) Prod Seed, PDK=!O,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Guinea Pigs
Hartley Albino
6 adult females,
Body weight range: 350-400 g

Source: Hazleton Research Animals
Denver, Pennsylvania

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/11/90

2. Lab Initiation Date: 07/12/90

3. Lab Completion Date: 09/06/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

A. Objective:

The study objective is to detect adventitious agent(s)
that might be present in the test article.
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B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Animals were housed separately and were
identified by ear tags.

The guinea pigs were randomized according to SOP
OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
Three were held as uninoculated controls. All
animals were observed every working day of the 42
day test period for death or clinical signs of
illness or distress. Beginning day 21.post
inoculation, rectal temperatures were recorded
through day 42 post-inoculation. All remaining
guinea pigs were sacrificed. Gross pathological
examinations were performed on all guinea pigs.

3. Animal Husbandry

a. Animals were fed Ralston Purina Certified
Guinea Pig Chow.

b. Water was supplied ad libitum via water
bottles. Water was disinfected with 7 ppm
chlorine.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.
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TABLE 1

Treatment
No. of Routes of Volume of after

Group # Animals Inoculation Inoculum Inoculum Inoculation

Observe for Illness
1 1 I.C. 0.1 ml Test Record Rectal Temp.

I.P. 5.0 ml Article On Days 21-42 Post-
Inoculation

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None Uninoc SAA
Control

5 1 SAA SAA SAA SAA

6 1 SAA SAA SAA SAA

SAA = Same As Above
I.C. = Intracranial
I.P. = Intraperitoneal
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IV. RESULTS

All of the uninoculated control guinea pigs and two of the
three test article inoculated guinea pigs appeared normal
and healthy throughout the 42 day observation period. One
of the test article inoculated guinea pigs (#10401) was
noted to have a noticeably decreased amount of feces
production on day 15 post-inoculation, but appeared
otherwise normal. By day 19 post-inoculation, feces
production appeared normal and the animal remained normal
and healthy for the duration of the 42 day observation
period. See Table 2 for a summary of the data.

None of the uninoculated control guinea pigs and none of
the test article inoculated guinea pigs had significant
temperature rises indicative of either viral or bacterial
infections during the 21 day recording period from day 21
through 42 post-inoculation. See Table 2 for a summary of
the data.

At examination on day 42 for gross pathology, no lesions
were found in the control or test article guinea pigs.
(See Pathology report in Appendix.)

V. CONCLUSIONS

No evidence of contamination with adventitious agents due
to the test article, Dengue-i (#45AZ5) Prod Seed, PDK=10,
FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D. iteman Date
Study Di tecto~r
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TABLE 2

Summary of Daily observations
for Derxjue--1 (-r45AZ5) Prod Seed, PEV-=1O, Fhl~f -2/d7

Day of Range of
Day of Death/ Body Teup
Onset Sacrifice in 0C

Animal Animal Clinical (Post- (Post- D-21 to
Species Inoculm Nimiber Signs inoc.) inoc. D-42

Ginea Test 10401 -a 15 38.0 - 38.5
Pig Article 10402 Normal 37.9 - 38.7

10403 Normal 37.9 - 38.4

Uninoc- 10404 Normal 38.0 - 38.5
ulated 10405 Nqormal 38.2 - 39.0
Control 10406 Normal 38.0 - 38.9

a Animal was noted to have reduced feces production, but appeared otherwise
normal. Feces production was normal by day 19 and appeared normal for the
duration of the 42 day observation period.
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT GUINEA PIGS

Study Number: ZA356.005102

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/16/90 - 07/16/90, TO STUDY DIR 07/16/90, TO MGMT 07/16/9(
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MG14T 08/23/9C
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 09/12/90 - 09/12/90, TO STUDY DIR 09/12/90, TO MGMT 09/14/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit
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CORPORATE OFFICES BETHESDA LABORATORIES
Life Sciences Center 5221 River Road -Bethesda- Maryland 20816

9900 Blackwell Road - Rockville • Maryland 20850 (301) 654-3400 Telex 90-8793
(301) 738-1000 ,Telex 908793 -Fax (301) 738-1036

PATHOLOGY REPORT

CAHS-2190 D.',V Z'".IVED: 08/23/90

SOURCE: Biotech Services DW4,; ' J;OPSIED: 08/23/90
ZA356.005102 ZA357.005102
ZA358.005102 ZA359.005102 DATE 7PORTED: 09/06/90
ZA360.005102 ZA361.005102

SPECIES: Guinea Pig

Results of gross examination according to SOP #865.201.

ZA356.005102

2190-1 (10401) Test Article 563.9 q
Gross: No lesions found

2190-2 (10402) Test Article 684.2 g
Gross: No lesions found

2190-3 (10403) Test Article 614.8 g
Gross: No lesions found

2190-4 (10404) Control 614.4 g
Gross: No lesions fond

2190-5 (10405) Control 673.3 g
Gross: No lesions found

2190-6 (10406) Control 646.2 g
Gross: No lesions found

ZA357.005102

2190-7 (10407) Test Article 629.0 g
Gross: No lesions found

2190-8 (10408) Test Article 583.6 g
Gross: No lesions found

2190-9 (10409) Test Article 528.1 g
Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 2

ZA358.005102

2190-10 (10410) Test Article 636.3 g
Gross: No lesions found

2190-11 (10411) Test Article 490.5 g
Gross: Retroperitoneal abscess (4x6 cm) and

peritonitis

2190-12 (10412) Test Article 595.5 g

Gross: No lesions found

ZA359.005102

2190-13 (10421) Test Article 605.3 g
Gross: No lesions found

2190-14 (10422) Test Article 631.8 g
Gross: No lesions found

2190-15 (10423) Test Article 547.4 g
Gross: No lesions found

2190-16 (10424) Control 651.5 g
Gross: No lesions fc id

2190-17 (10425) Control 623.6 g
Gross: No lesions found

2190-18 (10426) Control 615.9 g
Gross: No lesions found

ZA300.005102

219U-19 (10427) Test Article 561.8 g
Gross: ITo lesions found

2190-20 (10428) Test Article 594.6 g
Gross: No lesions found

2190-21 (10429) Test Article 598.4 g
Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 3

ZA361.005102

2190-22 (10430) Test Article 559.8 g
Gross: No lesions found

2190-23 (10431) Test Article 547.9 g
Gross: No lesions found

2190-24 (10432) Test Article 624.8 g
Gross: No lesions found

COMMENT: The retroperitoneal abscess in guinea pig #2190-11 is
believed to be due to a rectal perforation (no longer
visible) caused by insertion of a temperature measuring
probe. This is a common lesion in guinea pigs in which
the probe is inserted on multiple occasions.

Anton M. Allen, DV%, Ph.D.
Director of Veterinary Services
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SUMMARY

The purpose of this test is to detect the presence of
adventitious agent(s) which might be present, in the test
article, preclarified bulk live virus and/or fluids, other than
the specific virus in the product, by the inoculation and
observation of guinea pigs.

No evidence of contamination with adventitious agents was
observed, due to the test article Dengue-1 (#45AZ5) Prod Seed,
PDK-20, FRhL-2/d7.

/
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilizes the inoculation of adult
guinea pigs. The test is performed as described in CFR
Title 21, Section 630.16(a)(4).

Adult guinea pigs are used in this assay to detect
possible contamination of the test article with M.
tuberculosis or other adventitious agent(s). Animals are
examined for signs of illness, and any that become sick or
show any abnormalities are examined in an attempt to
determine the cause of illness or death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Guinea Pigs

B. Study Number: ZA357.005102

C. Test Article: Dengue-! (#45AZ5) Prod Seed, PDK-20,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Guinea Pigs
Hartley Albino
6 adult females,
Body weight range: 350-400 g

Source: Hazleton Research Animals
Denver, Pennsylvania

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/11/90

2. Lab Initiation Date: 07/12/90

3. Lab Completion Date: 09/06/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Micrbbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES
/

A. Objective:

The study objective is to detect adventitious agent(s)
that might be present in the test article.
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B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Animals were housed separately and were
identified by ear tags.
The guinea pigs were randomized according to SOP

OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
Three were held as uninoculated controls. All
animals were observed every working day of the 42
day test period for death or clinical .signs of
illness or distress. Beginning day 21 post
inoculation, rectal temperatures were recorded
through day 42 post-inoculation. All remaining
guinea pigs were sacrificed. Gross pathological
examinations were performed on all guinea pigs.

3. Animal Husbandry

a. Animals were fed Ralston Purina Certified
Guinea Pig Chow.

b. Water was supplied ad libitum via water
bottles. Water was disinfected with 7 ppm
chlorine.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.
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TABLE 1

Treatment
No. of Routes of Volume of after

Group # Animals Inoculation Inoculum Inoculum Inoculation

Observe for Illness
1 1 I.C. 0.1 ml Test Record Rectal Temp.

I.P. 5.0 ml Article On Days 21-42 Post-
Inoculation

2 1 SAA SAA SAA SAA

3 SAA SAA SAA SAA

4 1 None None Uninoc SAA
Control

5 1 SAA SAA SAA SAA

6 1 SAA SAA SAA SAA

SAA = Same As Above
I.C. = Intracranial
I.P. = Intraperitoneal

I
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IV. RESULTS

All of the uninoculated control guinea pigs and all of the
test article inoculated guinea pigs appeared normal and
healthy throughout the 42 day observation period. See
Table 2 for a summary of the data.

None of the uninoculated control guinea pigs and none of
the test article inoculated guinea pigs had significant
temperature rises indicative of either viral or bacterial
infections during the 21 day recording period from day 21
through day 42 post-inoculation.

At examination, on day 42, for gross pathology, no lesions
were found in the uninoculated control or test article
guinea pigs. (See Pathology Report in Appendix.)

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-l (#45AZ5) Prod Seed,
PDK-20, FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D iteman Date
Study Director

I
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TABIE 2

Summary of Daily Observations
for Dmue-1 (f45AZ5) Prod Seed, POK-20, FMhL-2/d7

Day of Range of
Day of Death/ Body Temp
Onset Sacrifice in °C

Animal Animal Clinical (Post- (Post- D-21 to
Species Inoculum Number Signs inoc.) inoc. D-42

Guinea Test 10407 Normal 38.0 - 38.8
Pig Article 10408 Normal 38.1 - 38.9

10409 Normal 37.9 - 38.7

Uninoc- 10404 Normal 38.0 - 38.5
ulated 10405 Normal 38.2 - 39.0
Control 10406 Normal 38.0 - 38.9

/
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT GUINEA PIGS

Study Number: ZA357.005102

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/16/90 - 07/16/90, TO STUDY DIR 07/16/90, TO MGMT 07/16/9(
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MGMT 08/24/9(
PHASES: EXAM. OF ABDOMINAL AND THORACIC VISCERA AT DAY 42 POST-

INOCULATION FOR OBVIOUS OR SUGGESTIVE ABNORMALITIES

INSPECT ON 09/12/90 - 09/12/90, TO STUDY DIR 09/12/90, TO MGMT 09/14/9C
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit
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CORPORATE OFFICES O-ETHESDA LABORATORIES

Life Sciences Center 5221 River Road • Bethesda. Maryland 20816
9900 Blackwell Road - Rockville • Maryland 20850 (301) 654-3400 - Telex 90-8793
(301) 738-1000 -Telex 908793* Fax (301) 738-1036

PATHOLOGY REPORT

CAHS-2190 DATE RECEIVED: 08/23/90

SOURCE: Biotech Services DATE NECROPSIED: 08/23/90
ZA356.005102 ZA357.005102
ZA358.005102 ZA359.005102 DATE REPORTED: 09/06/90
ZA360.005102 ZA361.005102

SPECIES: Guinea Pig
Results of gross examination according to SOP #865.201.

ZA356.005102

2190-1 (10401) Test Article 563.9 g
Gross: No lesions found

2190-2 (10402) Test Article 684.2 g
Gross: No lesions found

2190-3 (10403) Test Article 614.8 g
Gross: No lesions found

2190-4 (10404) Control 614.4 g
Gross: No lesions found

2190-5 (10405) Control 673.3 g
Gross: No lesions found

2190-6 (10406) Control 646.2 g
Gross: No lesions found

ZA357.005102

2190-7 (10407) Test Article 629.0 g
Gross: No lesions found

2190-8 (10408) Test Article 583.6 g
Gross: No lesions found

2190-9 (10409) Test Article 528.1 g
Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
)AGE 2

ZA358.005102

2190-10 (10410) Test Article 636.3 g
Gross: No lesions found

2190-11 (10411) Test Article 490.5 g
Gross: Retroperitoneal abscess (4x6 cm) and

peritonitis

2190-12 (10412) Test Article 595.5 g
Gross: No lesions found

ZA359.005102

2190-13 (10421) Test Article 605.3 q
Gross: No lesions found

2190-14 (10422) Test Article 631.8 g
Gross: No lesions found

2190-15 (10423) Test Article 547.4 g
Gross: No lesions found

2190-16 (10424) Control 651.5 q
Gross: No lesions found

2190-17 (10425) Control 623.6 g
Gross: No lesions found

2190-18 (10426) Control 615.9 g
Gross: No lesions found

ZA360.0051)2

2190-19 (10427) Test Article 561.8 g
Gross: No lesions found

2190-20 (10428) Test Article 594.6 g
Gross: No lesions found

2190-21 (10429) Test Article 598.4 g
Gross: No lesions found
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PATHOLCGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 3

ZA361.005102

2190-22 (10430) Test Article 559.8 g
Gross: No lesions found

2190-23 (10431) Test Article 547.9 g
Gross: No lesions found

2190-24 (10432) Test Article 624.8 g
Gross: No lesions found

COMMENT: The retroperitoneal abscess in guinea pig #2190-11 is
believed to be due to a rectal perforation (no longer
visible) caused by insertion of a temperature measuring
probe. This is a common lesion in guinea pigs in which
the probe is inserted on multiple occas.onis.

Anton M. Allen, DVM, Ph.D.
Director of Veterinary Services
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SUMMARY

The purpose of this test is to detect the presence of
adventitious agent(s) which might be present, in the test
article, preclarified bulk live virus and/or fluids, other than
the specific virus in the product, by the inoculation and
observation of guinea pigs.

No evidence of contamination with adventitious agents was
observed, due to the test article Dengue-1 (#45AZ5) Prod Seed,
PDK-27, FRhL-2/d7.

/
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilizes the inoculation of adult
guinea pigs. The test is performed as described in CFR
Title 21, Section 630.16(a)(4).

Adult guinea pigs are used in this assay to detect
possible contamination of the test article with M.
tuberculosis or other adventitious agent(s). Animals are
examined for signs of illness, and any that become sick or
show any abnormalities are examined in an attempt to
determine the cause of illness or death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Guinea Pigs

B. Study Number: ZA358.005102

C. Test Article: Dengue-l (-45AZ5) Prod Seed, PDK-27,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Guinea Pigs

Hartley Albino
6 adult females,
Body weight range: 350-400 g

Source: Hazleton Research Animals
Denver, Pennsylvania

G. eSponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

- 126 - , MICROBIOLOGICAL
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/11/90-

2. Lab Initiation Date: 07/12/90

3. Lab Completion Date: 09/06/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES
.

A. Objective:

The study objective is to detect adventitious agent(s)
that might be present in the test article.

- 127 - MICROBIOLOGICAL
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B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "'rest article" or "uninoculated
control". Animals were housed separately and were
identified by ear tags.

The guinea pigs were randomized according to SOP

OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
Three were held as uninoculated controls. All
animals were observed every working day of the 42
day test period for death or clinical signs of
illness or distress. Beginning day 21 post
inoculation, rectal temperatures were recorded
through day 42 post-inoculation. All remaining
guinea pigs were sacrificed. Gross pathological
examinations were performed on all guinea pigs.

3. Animal Husbandry

a. Animals were fed Ralston Purina Certified
Guinea Pig Chow.

b. Water was supplied ad libitum via water
bottles. Water was disinfected with 7 ppm
chlorine.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills-
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.

I
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TABLE 1

Treatment
No. of Routes of Volume of after

Group # Animals Inoculation Inoculum Inoculum Inoculation

Observe for Illness
1 1 I.C. 0.1 ml Test Record Rectal Temp.

I.P. 5.0 ml Article On Days 21-42 Post-
Inoculation

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None Uninoc SAA
Control

5 1 SAA SAA SAA SAA

6 1 SAA SAA SAA SAA

SAA = Same As Above
I.C. = Intracranial
I.P. = Intraperitoneal

/
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IV. RESULTS

All of the uninoculated control guinea pigs and two of the
three test article inoculated guinea pigs appeareci normal
and healthy throughout the 42 day observation period. One
of the test article inoculated guinea pigs (10411) was
noted to appear lethargic with a rough hair coat and
decreased fluid intake on day 35 post-inoculation. By day
38 post-inoculation, the animal appeared normal. See
Table 2 for a summary of the data.

None of the uninoculated control guinea pigs and none of
the test article inoculated guinea pigs had significant
temperature rises indicative of either viral or bacterial
infection during the 21 day recording period from day 21
through day 42. See Table 2 for a summary of the data.

At examination on day 42 for gross pathology, no lesions
were found in any of the uninoculated control animals and
no lesions were found in two of the three test article
inoculated animals. One of the test article inoculated
animals (10411) was found to have a (4 x 6 cm)
retroperitoneal abscess and peritonitis. The abscess was
attributed to a rectal perforation caused by insertion of
a temperature measuring probe and was considered to be a
common lesion in guinea pigs in which a probe is inserted
on multiple occasions. (See Pathology Report in
Appendix.)

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-l (#45AZ5) Prod Seed,
PDK-27, FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary. Dy,,4hiteman Date
Study. Mrector
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TABIE 2

Summary of Daily Cbservations
for Dairxu- (#45AZ5) Prod Seed, PIX-27, FIMit-2/d7

Day of Range of
Day of Death/ Body Temp
Onset Sacrifice in °C

Animal Animal Clinical (Post- (Post- D-21 to
Species Inoculum Number Signs inoc.) inoc. D-42

Guinea Test 10410 Normal 37.8 - 38.8
Pig Article 10411 -a 35 38.0 - 38.8

10412 Normal 37.9 - 38.6

Uninoc- 10404 Normal 38.0 - 38.5
ulated 10405 Normal 38.2 - 39.0
Control 10406 Normal 38.0 - 38.9

a Animal had a rough hair coat and appeared lethargic with a decreased fluid
iLntake day 35 post-inoculation. Animal appeared normal 1z day 38 post-
inoculation
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT GUINEA PIGS

Study Number: ZA358.005102

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance ronitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/16/90 - 07/16/90, TO STUDY DIR 07/16/90, TO MGMT 07/16/9%
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MGMT 08/23/90
PHASES: RECTAL TEMPERATURE DETERMINATION

INSPECT ON 09/12/90 - 09/12/90, TO STUDY DIR 09/12/90, TO MGMT 09/14/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit
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VIII. APPENDIX

-133 - MICROBIOLOGICAL
5? ASSOCIATES, INC.



MICROBIOLOGICAL
ASSOCIATES INC.

CORPORATE OFFICES BETHESDA LABORATORIES
Life Sciences Center 5221 River Road • Bethesda- Maryland 20816

9900 Blackwell Road -Rockville • Maryland 20850 (301) 654-3400 ° Telex 90-8793
(301) 738-1000 -Telex 908793 • Fax (301) 738-1036

PATHOLOGY REPORT

CAHS-2190 DATE RECEIVED: 08/23/90

SOURCE: Biotech Services DATE NECROPSIED: 08/23/90
ZA356.005102 ZA357.005102
ZA358.005102 ZA359.005102 DATE REPORTED: 09/06/90
ZA360.005102 ZA361.005102

SPECIES: Guinea Pig
Results of gross examination according to SOP #865.201.

ZA356.005102

2190-1 (10401) Test Article 563.9 g
Gross: No lesions found

2190-2 (10402) Test Article 684.2 g
Gross: No lesions found

2190-3 (10403) Test Article 614.8 g
Gross: No lesions found

2190-4 (10404) Control 614.4 g
Gross: No lesions found

2190-5 (10405) Control 673.3 g
Gross: No lesions found

2190-6 (10406) Control 646.2 g
Gross: No lesions found

ZA357.005102

2190-7 (10407) Test Article 629.0 g
Gross: No lesions found

2190-8 (10408) Test Article 583.6 g
Gross: No lesions found

2190-9 (10409) Test Article 528.1 g

Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 2

ZA358.005102

2190-10 (10410) Test Article 636.3 g
Gross: No lesions found

2190-11 (10411) Test Article 490.5 g
Gross: Retroperitoneal abscess (4x6 cm) and

peritonitis

2190-12 (10412) Test Article 595.5 g
Gross: No lesions found

ZA359.005102

2190-13 (10421) Test Article 605.3 g
Gross: No lesions found

2190-14 (10422) Test Article 631.8 g
Gross: No lesions found

2190-15 (10423) Test Article 547.4 g
Gross: No lesions found

2190-16 (10424) Control 651.5 g
Gross: No lesions found

2190-17 (10425) Control 623.6 g
Gross: No lesions found

2190-18 (10426) Control 615.9 g
Gross: No lesions found

ZA360.005102

2190-19 (10427) Test Article 561.8 g
Gross: No lesions found

2190-20 (10428) Test Article 594.6 g
Gross: No lesions found

2190-21 (10429) Test Article 598.4 g
Gross: No lesions found
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PATHOLOGY REPORT
CARS-2190
SOURCE: Biotech Services
PAGE 3

ZA361.005102

2190-22 (10430) Test Article 559.8 g
Gross: No lesions found

2190-23 (10431) Test Article 547.9 g
Gross: No lesions found

2190-24 (10432) Test Article 624.8 g
Gross: No lesions found

COMMENT: The retroperitoneal abscess in guinea pig #2190-11 is
believed to be due to a rectal perforation (no longer
visible) caused by insertion of a temperature measuring
probe. This is a common lesion in guinea pigs in which
the probe is inserted on multiple occasions.

Anton M. Allen, DVM, Ph.D.
Director of Veterinary Services
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ATTACHMENT A

SMICROBIOLOGICAL
ASSOCIATES INC.

CORPORATE OFFICES BETHESDA LABORATORIES
Life Sciences Center 5221 River Road . Bethesda. Maryland 20816

9900 Blackwell Road • Rockville - Maryland 20850 (301) 654-3400 - Telex 908793
(301) 738-1000 - Telex 908793 - Fax (301) 738-1036 Fax (301) 654-6916

December 17, 1990

Dr. Louis Potash
Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22101

Dear Dr."Potash,

Microbiological Associates, Inc. is an AAALAC accredited animal

facility, and all studies are performed in accordance with the

"Guide for the Care and Use of Laboratory Animals", U.S.

Department of Health and Human Services, Public Health Service,

National Institutes oi Health, NIH Publication No. 86-23.

Sincerely,

Mary D. iteman
Study Director, 1n Yvo Assays
Biotechnology Division
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ATTACHMENT BPR' Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Rd.
McLean, VA 22102 * (703) 506-0190

FAX (703) 506-0194

May 14, 1991

TO: Mr. Donald Holzworth, Vice President
Dr. Louis Potash, Study Director

FROM: James R. Plautz
Sr. QA Advisor

RE: GLP Compliance Audit of Final Reports for Safety Testing
of Dengue Virus Type 1 and Type 4

On April 14, 1991 a complete audit for GLP compliance (21 CFR, Part
58) was conducted for the subject final reports and their
respective raw data.

Our complete findings indicate that the studies were conducted
under the guidance of the referenced Standard Operating Procedures
(SOPs), the variations from the SOPs had no apparent effect on
study outcome, and that the final report for each study is
substantiated by the raw data.

Animal safety testing was conducted and reported separately from
these final reports.

A13
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Dengue-4 Virus Strain Carib 341750
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I.INTRODUCTION

The accommoanying protocol is a description off th-- safety testing of 3
crude harvest lots of dengue virus type 4 designated as:

Dengue Virus Type 4 (Carib 341750):
PDK-6, FRhL-2/d7: PDK-lO, E'RhL-2/d7
and O.DI-15, FRhL-2/d7 of 9 March 1990

Utilizing the testing procedures herein described, this fluid is con-
sidered to have not passed satisfactorily all tests for safety including
purity. The detied records with respect to passage history, pool prCoduc-
tion, and subsequent safety testing may be found in the laboratory notebooks
located at:

The Walter Reed Army Institute of Research (ORAIR), C!dg. 501,
WasingonDC 030-5100 - (Dr. Ken Eckels)

The Exparimental Virus Vaccine Prod--uction Laboratory - Suite 4500-
(Flow Laboratories, Inc.) Program Rzesources, Inc. [PRI]', McLean, VA
(Dr. Louis= Potash)

All procedures performed at PRI followed Good Laboratory Pract.ices (-%GLP)
regulations (21 CFR, Part 58) and wer-e carried out in accordance with the
guide-lines established by ci>e FDA for live and inactivated vaccines as found
in 21 CF7R, Parts 610.11, 610.12, 610.30, 630.10 - 630.17, etc. of April 1989.
These procedures are detailed in the following SOPs and recorded on th3 in-
dicated VV PL Forms:

SOP N'o.: 500.001 - Issued 29, Oct 1980, Revised 18 Feb 19,86
500.002 - Il 29 Cozt 1980, 11 18 Feb 1986
500.008 - 13 Jan 19,;1, 11 3 Mar 1986

vvpr. 7mR1~ #008 - Issued 29 Cot 1980, Revised 3 May 1984
016e - 11 15 Jan 1981, II 13 July 1984
017 - It 16 Jan 1981, " 13 Jan 1986
019 - it 8 Oct 1984



II. SYNOPSIS

A. Crude Virus Harvests: Dengue Virus Type 4 (Carib 341750)
PDK- 6, FRhL-2/d7 of 9 Mar 90
PDK-10, FRhL-2/d7 of 9 Mar 90
PDK-15, FRhL-2/d7 of 9 Mar 90

S. Safety Tests on Crude Harvest Fluids:

1. Sterility: Fluid Thioglycollace (FTN),
Tryptone Soya Broth (TSB), Mycoplasma
a. PDK- 6 Virus Fluid (47 ml) No Gr.;th
b. PDK-!0 Virus Fluid (47 ml) No Growth
c. PDK-15 Virus Fluid (47 ml) No GrV..wth
d. Control Fluid (TCF) (47 ml) No Growth

2. Tissue Culture Identity and Purity
(Safety): AG',K, PHA, FRML-2, PRK,
and Flow 5000.
a. PDK- 6 Virus Fluid (25 ml) Unsatisfac-ocy*
b. PDK-10 Virus Fluid (25 ml) Unsatisfactory*
c. PDK-15 Virus Fluid (25 ml) Unsatisfactc-y*
d. Control Fluid (TCF) (25 ml) Satisfactory

3. Animal Safety:

a. Pabbits: I.D. & S.Q. - (Appendix - B)
(1) PDK- 6 Virus Fluid (30 ml) Satisfactory
(2) PCK-10 Virus Fluid (30 ml) Satisfactory
(3) PDK-15 Virus Fluid (30 ml) Satisfactory

b. Adult Hice: I.C. & I.P - (Appendix - C)
(1) PDK -6 Virus Fluid (10.6 ml) Satisfactory
(2) PDK-10 Virus Fluid (10.6 ml) Satisfactory
(3) PDK-15 Virus Fluid (10.6 ml) Satisfactory

---------------------------------------------------------------
Test unsatisfactory only in the AG-IK test system. Non-descript
morphological changes observed in primary A',IK flask cultures,
particularly after films were stained. All AG K tube subcultures
exhibited varying degrees of cytopatholgy ranging from 1-3+.
Both flask and tube subcultures were negative for hemadsorption.
All tube subcultures ccmpletely inhibited the Coxsackie A-9
challenge virus.

p
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3. Animiai Safety (continued):

C. Suckling Mice: I.C. & I.P. - (Appendix - C)
(1) PDK- 6 Virus Fluid* (2.2 m!) Satisfactory
(2) PDK-10 Virus Fluid* (2.2 ml) Inconclusive**
(3) PDK-15 Virus Fluid* (2.2 ml) Inconclusive***

d. Guinea Pigs: I.C. & I.P. - (Appendix - D)
(1) PDK -6 Virus Fluid (15.3 ml) Satisfactory
(2) PDK-10 Virus Fluid (15.3 ml) Satisfactory
(3) PDK-15 Virus Fluid (15.3 m!) Satisfactory

Virus fluid was mixed with equaloparts of a 1:5 dilution of the

immune serum and incubated at 37 C for 90 minutes prior to
inoculation.

** Although all of the 20 sucklings appeared normal and survived
the initial 14-day incubation period, only 9 of the 20 sucklings
incculated with their emulsified tissue survived the final 14-day
blind pas3age with 2 lethargic and with hunched postures.

SOCnly 6 of 16 inoculated sucklings apeared normal at the end of
the initial 14- ay incubation period a.-d were emulsified for blind
passage. Of the other 10 original sucklings, I was apparently
cannibalized, 4 were found dead (marked autolysis on necrosy &
histonathology) ana 5 were found moribund and were homogenizod for
subpassage. acne of the 20 sucklings inoculated with cre 'normal'
homogenate survived the final 14-cay blind passage arnd, of the 20
sucklings inoculated with the moribund homogenate, 10 survived
but of these 2 were moribund and 1 was lethargic and cunted.
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III. DETAILED SUMMARY RELATING T1O THE SAFETY TESTING OF THREE (3)
DIFFERENT PASSAGE LEVELS OF DENGUE VIRUS TYPE 4 (CARIB 341750)
PRODUCTION SEEDS: PROPAGATED IN DBS-FRhL-2 CELL CULTURES

A. Inocula

In May 19010, tne following frozen materlals were o'bcained for testing
from Dr. K. Eckels, Contracting Office r's Representative, Waltcr Feed Army
Institute of Research (WRAIR), Bldg. 501, Washington, D.C.:

1. Drengue-4 (Carib 341750) crude, unclarified harvest fluids of 9
mar 90:
a. PDK- 6, FRhL2-2 (day 7 harvest) ......... 20 x 10 ml1 vials
b. PDK-l0, FRhL2-2 (day 7 harvest) ........ 20 x 10 ml vir:%l5
o. PDK-15, FRhL2-2 (day 7 harvest) ......... 20 x 10 ml vialis
d. Control Fluids......................... 4 x 25 ml. vials

2. Dengue-4 Antiserum: 814669 CAREC, SEM-5 O0F 11/21/22 ... i x 8 T-l

Onirval in zhis laboratory, t"e virus and: control flui-is

weestored at -70 C, or be.low, and the antiserumn at -200C, or bcelow.

B. Safety Testing Procedures and Results on the Crude, Unclarified-
Harvest Fluids (SOP No.: 500.008)

1. Microbial Sterility - (WVPL FORM D011)

Aliauots of the bulk frozen fluids were thawed an.- tested for
microbial sterility as follcws:

a. Fluid Thioglycollate Medium - ETM% - (LOT V VPL 11030): r.Thch
of 10 culture tubes (9-10 ml medium per CrubC) was incculatedi with 1 ml
volames of the crude virus fluids and each of 10 culture tubes was inocu-
lat-2e, with 1 ml volumas of1 the crude control fluid. An add-Iitional 10 cu-
tura tubes wzere included as unincculgted controls. All culturcs were vor-
tex mnixed and incubated at 32-C (+ 2 C) for 21 days with periodic exa~uina-
ti--n for evidJenc3 of growth. No grow.th was observed in any of the 50 cul-
ture: tubes.

b. Tryptone Soya Broth - TSB - (LOT WVPL #030): Each of 10
Culture tubes (09-10 ml mediurr per tube) was inoculated with 1 ml volumes of
te cruie virus fluids and -ach of 10 culture tubes was inoculated with 1
ml1 volumes of the crude control fluid. An additional 10 cultures were
include-d as uninoculated controls. All cultures were vortex mixed and
in~cubated at 220C (+I 20C) for 21 days with pericaiic examination for evi-
2ence of grow~h. No growth was observed in any of the 50 culture tubes.

The results of the above described Microbial Sterility Assays
are summarized in Table I.
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c. Mycoplasma Sterility: These assays were performed by
PRI's Mycoplasma Testing Labor-atcry and included tcth the routine PFLO agar
and oroth assays and the specific test for the detection of M. hyorhinis.
Samples (1 x 2 m l and 1 x 25 ml) of the 3 crude virus fluids and of the 1
control fluio were .ubmited for testing. All samples were reported tc bie
negative for mycoplasmas. A copy of this report is appended to this
Procvcol - (A-pendix A - 1, 2, 3 & 4).

2. Identity in Tissue Culture (Serum-Neutralization) -

No attempt was mad!e to identity the crude virus pools in tissue
cultures.

3. Purity (Safety) in Tissue Cultures - (VVPL FOR #016)

a. Tissue Cultures: zll flask anJ roller tu.e cell cultures
were prepared oy contract personnel. Cultures were maintained on Meditn
MEM containing 5 to 10% fetal bovine serum (heat-inactivated) plus anti-
oictics: gentamicin @ 100 mcg/ml; neo~mcin 9 50 mcg/ml; and amphoterioin B
(I.V.) @ 2.5 mcc/ml. Cultures were inoculated, refed and subpassaged as
indioat-d below. The following tissue culture systems were utilized:

(1) Tertiary African Green Mcnkey Kidney (AGiK) ...... MEM + 5% serum
(2) Primary Human Amnion (PHA) ....................... ME,1l + 10% serum
(3) Fetal Rhesus Lung (FRhL-2) ..................... MIFIM + 5% serum
(4) Primary Rabbit Kidney (PRK) ...................... " + 5% serum
(5) Whole Human Embryo Fibroblast (Flow 5000) ........ ME + 5% serum

b. General Testing Procedures

(1) Crude Virus Fluids

(a) Primary Flask Cultures: Equal 5 ml volumes
of the bulk crude virus fluids and of a 1:10 dilution of the rabbit immune
serum (Den-4, CAREC 814669, smb 5) were well mixed and incubated at 370C
(water bath) for 90 minutes. Cue to the small volume of antiserum avail-
abla, only 5 ml of each rhe virus fluids were tested per tissue culture
system wherein 1 x 75 cm flask per tissue culture system was incculated
aith 10 ml of these serum-virus mixtures. Flasks contained approximately
25 ml of main enanco medium at the time of inoculation. Cultures were in-
cubated at 35 C (37oC for PHA) for 14 days with periodic microscopic exam-
ination for any signs of CPE and/or cellular degradation. When necessary
to maintain the integrity of the cell films, cultures waere refed with 35 ml
of fresh medium.

(b) Secondary Tube Subcultures: On the 14th day

of incuoation, the primary cultures were re-examined microscopically and
the fluids harvested individually and treated with the specific immune
serum - 0.1 mA per harvest. In addition, to each individual harvest was
acded: 0.1 ml gencamicin (5C mg/ml); 1 ml penicillin-streptomycin solution
(5000 'units/ml-land 5000 mcog/ml, respectively); and 10% of 1OX SPG* (v/v).

* 1OX SPG: sucrose, 2.18 M; KH2 PO4 , 0.038 M; K2 HPO4 , 0.072 M; mcno-
scuium glutamata, 0.049 M.2

- 7 -



icllowing mixing, the fluids were incubated ac room Lomperature for 50 min.
and the-n suboassed into homolco us roller tub-.- cultures - 0.5 ill o[ each
harvest into each of 2 0 tubo2s. The remainder of the harvest fluids was
saved and stored at -75 C, or below. All primary cultures were tcested for'
hemadsorp8icn by ctna addition of 0.1% guinea pig REC (in PBS) and incuba-
tLicn at 4 C_ for a minimum of 30 -ninutc-s. All cultures were negative for
homadsorct icn.

Tuts culturas (refed 1.,ith 2 nml of mainte-
nance medium prior to inoculation) weeincubated at 35 11%C (370C for PH-A)
for 13-14 additional days. When necessary to maintain the integrity of
the cell films, cultures were refed with 2 nil of fresh medium. Cultures
were -examined microscopically at periodic intervals and at the end of the
inculbation poriod for any signs of CPE. After final examnination, tubes
were divided - depending on the specitic cell system-, - for additional
testing:

AGM1K, PHA, FRhL-2 and Flow 5000 TUbe Cultures: These were divided into 3
groups as follows:

1/4th tested for the oresence of hemadscrbing acentS,
1/4th fixed and stained withn a solution of 50; glutacaldehyde + 1:10 girmsa

stain and examined m~icroscopically for any CDPE,
1/2 Challenged with Coxsackie A-9 virus (0.2 iml Der tulbe at dilutions

riotzed in tne tables) for the .1-tect ion of non-CRE producing age'nts
and/or latent acents via the interference phenomenon.

PRK Tube Cultures: These were equally divide- into 2 groups:

1/2 tested for the presence of hemadsorbing agents,
1/2 fixed and stained with the glutaraldehyde-gi=msa stain solution, and

examined microscopically for any CPE.
No chdllonge studic.s wiere carried out with the Coxsackie A-01 virus since
this virus lots not produce any discernible CDE in this tissue culture
system.

(2) Crude Control Fluid

A single 75 cin~ flask per tissue culture system
was inoculated with 10 mnl of crude control fluid. Cultures were handled
in a manner similar to that describead above for the crude virus fluid
except that immunie serum was not included.

(3) Uninoculated Cell Lot Controls

Td~o - 75 cm2  lasks per tissue culture system were
inclde~as uninoculat~d cell lot controls and were handled in a manner

sii.lar to that described above for the crucl.3 virus fluid except that
iinnune serum~was not included. In addition, an appropriate nuinber of un-
inoculated roller tube cultures were included as cell lot controls for the
secniary tube&subcuiltures.

In all challongs studies, 1 to 41 culture tuices per set ,ace
left unchenllengod to serve as controls to the challenge virus.

The recult3 of these inl vitro Tissue Culture Purity (Saf-ty)
tests are summarized in Taoles Il-A tnrough -E.



4. Animal Safety Tests

Due to the dismantling of Flow's Aiinimal Facility during
December 1930, all animal studies were performed oy Microbiological
Associates, Inc. The inocula for these animal studies were the three
crude virus suspensions

a. Adult Rabbits - MCA Studies #ZA359.00510!, #ZA360.005101
,3rd PZA35:..0510l - these tests were epoted to be Satisfactory and copies

of chose Final Reports may be found in Appendix - a.

b. Adult and Suckling Mice - MBA Studies #ZA359.005100,
#ZA360.0051CC and £ZA36!.005100 - all three tests in adult mice were
reported to be satisfactory. However, of the three sucking mice tests,
only Study 23ZA359.005100 (PDK-6, FrhL-2/d7 inoculuin) wa-s reported to be
satisfactory, whereas the tests in the other 2 studies (,ZU360.005100 and
#ZA36i.00510O - PDK-10 & PDK-15) were reported to be inconclusive due to
the lethal effect of the test articles. _ Copis of these Final Reports may
be found in Aprendix - C.

c. Adult Guinea Pigs - MBA Studies #ZA359.005102,
#ZA360.005102 and i!ZA361.005J02 - these tests were reoorted to he satisfac-
tcry and ccpies of zhese Final Rceorts may be found In Appendix - D

/
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APPENDIX A - 1

pProgram Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Rd.
McLean, VA 22102 - (703) 506-0190

FAX (703) 506-0194

8 August, 1990.

To: Dr. Louis Potas:h.

From: Jim Quartey.

Subject: Mycoplasma Testing. (Charge # 807)

rhis letter is to inform you that, the eight (8)

samples listed below which you had submitted for the
detection of Mycoplasma hyorhini6 using the direct
immunofluorescence staining and for the detection of
Mycoplasma in general using the DNA Hoechst stain and
Agar testing were found to be negative.

a. Dengue-1 (#45AZ5) Production Seed cf 16 Feb 90:

1. PDK-10, FRhL-2/I17.
2. PDK-20, FRhL-2/d7.
3. PDH-27, FRhL-2/d7.
4. Control Fluid.

b. Dengue-4 (#341750) Production Seed of 9 Mar 90:

1. PDK-6, FRhL-2/d7
2. PDK-10, FRhL-,2/d7
3.PDK -15,FRhL-2/d7
4. Control Fluid.

- 16-
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APPENDIX

B

ANIYIAL SAFETY TEST IN ADULT RABBITS

Study NO.: ZA359.005101
Dengue-4 Prod Seed: PDK- 6, FRhL-2/d7 ......... pages 21 - 31

Study-NO.: ZA360.005101
Dengue-4 Prod Seed: POK-1O, FRhL-2/d7 ......... pages 32 - 42

Study NO.: ZA361.0O5101

Dengue-4 Prod Seed: PDK-15, FRhL-2/d7 ......... pages 43 - 53
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ANIMAL SAFETY TEST IN ADULT RABBITS

Study No.: ZA359.005101

Test Article: Dengue-4 (#341750) Prod Seed, PDK-6, FRhL-2/d7

Final Report
For

Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.

Life Sciences Center
9000 Blackwell Road

Rockville, Maryland 20850
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? ASSOCIATES, INC.



ZA359.005101

TABLE OF CONTENTS

Page

Summary .............................................. 23

I. Introduction ......................................... 24

II. Study Information ................................... 24

III. Procedures .......................................... 25

IV. Results ............................................. 26

V. Conclusions .......................................... 26

VI. Approvals ........................................... 27

VII. Quality Assurance Statement ......................... 31

- 22 -

' MICROBIOLOGICAL
A ;OCIATES, INC.



ZA359.005101

SUMMARY

The purpose of this assay is to detect the presence of
adventitious agent(s) in the test article pre-clarified
bulk live virus vaccine and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult rabbits.

No evidence of contamination with adventitious agent(s)
was observed due to the test article Dengue-4 (#341750)
Prod Seed, PDK-6, FRhL-2/d7.

- 23 -
MICROBIOLOGICAL
ASSOCIATES, INC.



ZA359.005101

I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilized inoculation of adult rabbits.
The test is performed as described in CFR Title 21,
Section 630.16.

Adult rabbits are utilized in this assay to detect
possible contamination of the test article with B-virus or
other adventitious agent(s) including other Simian agents,
adenovirus(es), etc. which might be present in the test
article. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Rabbits

B. Study Number: ZA359.005101

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-6,
FRhL-2/d7 was received at Microbiological
Associates, Inc. 07/06/90. Determination of the
stability, purity and concentration of the test
article is the responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Rabbits, four females, SPF NZW, 1.5 -

2.5 kg.
Source: Buckshire Corp.

P.O. Box 155
Perkasie, PA 18944

G. . Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

- 24- MICROBIOLOGICAL
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ZA359.005101

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T. (ASCP),

M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 08/03/90

3. Lab Completion Date: 08/31/90

4. Study Completion Date: See Study Director's
Signature Date, in the "Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility,
Regulatory Affairs/Quality Assurance Department.
Retention of samples of the test article is the
responsibility of the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES
I

A. -Objective:

The study objective is to detect inapparent
adventitious agent(s) which might be present in the
test article, pre-clarified bulk live virus and/or
fluids, other than the specific virus in the product.

25 -&9 MICROBIOLOGICAL
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ZA359.005101

B. Methods:

1. Test System Identification and Randomization

Each rabbit was housed individually. Each
animal cage was-assigned a number and labelled
as "test article" or "uninoculated control".
Each rabbit was identified by a unique number
tattooed on it's ear. The rabbit's number was
recorded on the cage card.

The rabbits were randomized according to SOP
#OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
The rabbits were observed for 28 days for
clinical signs of illness or distress.

3. Animal Husbandry

a. Rabbits were fed certified rabbit chow ad
libitum and water was supplied via waterbottles, ad libitum.

b. Rabbit's cages were changed weekly.

c. Animal facilities are fully accredited by
the American Association for Accreditation
of Laboratory Animal Care.

IV. RESULTS

All rabbits inoculated with the test article and the
uninoculated control rabbit remained normal and healthy
for the 28 day observation period.

See Tables 2 and 3 for a summary of the data.

V - CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-4 (#341750) Prod Seed,
PDK-6, FRhL-2/d7, was observed.

- 26 - 2 MICROBIOLOGICAL
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ZA359. 005101

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D. an Date
Study Di'ector

-27 - 2M ICROBIOLOGICAL
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ZA359.005101

TABLE 1
Treatment

No. of Routes of Volume of after
Group Animals Inoculation Inoculum Inoculum Inoculation

I.D. 1.0, ml Test Observe

1 1 S.Q. 9.0 ml Article for
Illness

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None None SAA

SAA = Same As Above
I.D. = Intradermal Inoculation
S.Q. = Subcutaneous Inoculation

28 M ICROBIOLOGICAL

5 ASSOCIATES, INC.
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TABLE 2

Survival Summary
for Dengue-4 (#341750) Prod Seed, PDK-6, FRhL-2/d7

RABBITS

Test Article 3/3a

Uninoculated
Control i/ib

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b Number of surviving, healthy animals after 28 days/Number of
animals on lab initiati6h date.

-29- , MICROBIOLOGICAL
ASSOCIATES, INC.



ZA359.005101

TABLE 3

Summary of Daily Observations
fcr Dengue-4 (#341750) Prod Seed, PDK-6, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.)

Rabbit Test 11 Normal
Article 12 Normal

13 Normal

Uninoc-
ulated
Control 4 Normal

30 MICROBIOLOGICAL
ASSOCIATES, INC.



QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT RABBITS

Study Number: ZA359.005101

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), .and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The folinwing are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

I1SPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/16/90 - 08/16/90, TO STUDY DIR 08/16/90, TO MGMT 08/21/90
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 09/21/90 - 09/24/90, TO STUDY DIR 09/24/90, TO MGMT 09/28/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study dnd the reported results accurately reflect the raw data
of the study.

Ed Warburton Date
Quality Assurance Unit

/
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ANIMAL SAFETY TEST IN ADULT RABBITS

Study No.: ZA360.005101

Test Article: Dengue-4 (#341750) Prod Seed, PDK-10, FRhL-2/d7

Final Report
For

Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.

Life Sciences Center
9000 Blackwell Road

Rockville, Maryland 20850
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ZA360.005101

SUMMARY

The purpose of this assay is to detect the presence of
adventitious agent(s) in the test article pre-clarified
bulk live virus vaccine and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult rabbits.

No evidence of contamination with adventitious agent(s)
was observed due to the test article Dengue-4 (#341750)
Prod Seed, PDK-10, FRhL-2/d7.

I
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ZA360.005101

I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilized inoculation of adult rabbits.
The test is performed as described in CFR Title 21,
Section 630.16.

Adult rabbits are utilized in this assay to detect
possible contamination of the test article with B-virus or
other adventitious agent(s) including other Simian agents,
adenovirus(es), etc. which might be present in the test
article. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Rabbits

B. Study Number: ZA360.005101

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-10,
FRhL-2/d7 was received at Microbiological
Associates, Inc. 07/06/90. Determination of the
stability, purity and concentration of the test
article is the responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Rabbits, four females, SPF NZW, 1.5 -

2.5 kg.
Source: Buckwhire Corp.

P.O. Box 155
Perkasie, PA 18944

G. f Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T. (ASCP),

M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 08/03/90

3. Lab Completion Date: 08/31/90

4. Study Completion Date: See Study Director's
Signature Date, in the "Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility,
Regulatory Affairs/Quality Assurance Department.
Retention of samples of the test article is the
responsibility of the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES
r

A. .Objective:

The study objective is to detect inapparent
adventitious agent(s) which might be pLesent in the
test article, pre-clarified bulk live virus and/or
fluids, other than the specific virus in the product.

- 36 - MICROBIOLOGICAL
'5 ASSOCIATES, INC.



ZA360.005101

B. Methods:

1. Test System Identification and Randomization

Each rabbit was housed individually. Each
animal cage was assigned a number and labelled
as "test article" or "uninoculated control".
Each rabbit was identified by a unique number
tattooed on it's ear. The rabbit's number was
recorded on the cage card.

The rabbits were randomized according to SOP

#OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
The rabbits were observed for 26 days for
clinical signs of illness or distress.

3. Animal Husbandry

a. Rabbits were fed certified rabbit chow ad
libitum and water was supplied via water
bottles, ad libitum.

b. Rabbit's cages were changed weekly.

c. Animal facilities are fully accredited by
the American Association for Accreditation
of Laboratory Animal Care.

IV. RESULTS

All rabbits inoculated with the test article and the
uninoculated control rabbit remained normal and healthy
for the 28 day observation period.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-4 (#341750) Prod Seed,
PDKI0, FRhL-2/d7, was observed.

/
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VI. APPROVALS

This rtudy met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D/lhit ema n DateStudyo irector
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TABLE 1
Treatment

No. of Routes of Volume of after
Group Animals Tnoculation Inoculum Ifloculumn Inoculation

I.D. 1.0, ml Test observe
1 1 S.Q. 9.0 ml Article for

_____Illness

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None None SAA

SAA = Same As Above
I.D. = Intradermal Inoculation
S.Q. = Subcutaneous Inoculation

-39- MICROBIOLOGICAL
'5 ASSOCIATES, INC.



ZA360.005101

TABLE 2

Survival Summary
for Dengue-4 (#341750) Prod Seed, PDK-10, FRhL-2/d7

RABBITS

Test Article 3/3a

Uninoculated
Control 1/1b

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b Number of surviving, healthy animals after 28 days/Number of
animals on lab initiation date.
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TABLE 3

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PDK-lO, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset sacrifice

(Post- (Post-
inoc.) inoc.)

Rabbit Test 14 Normal
Article 15 Normal

16 Normal

Uninoc-
ulated
Control 4 Normal
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT RABBITS

Study Number: ZA360.005101

Study Director: Mary D. Whitema ,

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT O!T 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO 4GMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/16/90 - 08/16/90, TO STUDY DIR 08/16/90, TO MGMT 08/21/90
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 09/21/90 - 09/24/90, TO STUDY DIR 09/24/90, TO MGNMT 09/28/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Ed Warburton Date
Quality Assurance Unit
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ANIMAL SAFETY TEST IN ADULT RABBITS

Study No.: ZA361.005101

Test Article: Dengue-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7

Final Report
For

Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.

Life Sciences Center
9000 Blackwell Road

Rockville, Maryland 20850
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SUMMARY

The purpose of this assay is to attempt to detect the
presence of adventitious agent(s) in the test article pre-
clarified bulk live virus vaccine and/or fluids, other
than the specific virus in the product. The test article
was inoculated into adult rabbits.

No evidence of contamination with adventitious agent(s)
was observed due to the test article Dengue-4 (#341750)
Prod Seed, PDK-15, FRhL-2/d7.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent.;). The
experimental design utilized inoculation of adult rabbits.
The test is performed as described in CFR Title 21,
Section 630.16.

Adult rabbits are utilized in this assay to detect
possible contamination of the test article with B-virus or
other adventitious agent(s) including other Simian agents,
adenovirus(es), etc. which might be present in the test
article. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Rabbits

B. Study Number: ZA361.005101

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-15,
FRhL-2/d7 was received at Microbiological
Associates, Inc. 07/06/90. Determination of the
stability, purity and concentration of the test
article is the responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Rabbits, four females, SPF NZW, 1.5 -

2.5 kg.
Source: Buckshire Corp.

P-.O. Box 155
Perkasie, PA 18944

G. ' Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T. (ASCP),

M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 08/03/90

3. Lab Completion Date: 08/31/90

4. Study Completion Date: See Study Director's
Signature Date, in the "Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility,
Regulatory Affairs/Quality Assurance Department.
Retention of samples of the test article is the
responsibility of the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES
r

A. -Objective:

The study objective is to detect inapparent
adventitious agent(s) which might be present in the
test article, pre-clarified bulk live virus and/or
fluids, other than the specific virus in the product.
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B. Methods:

1. Test System Identification and Randomization

Each rabbit was housed individually. Each
animal cage was ass.igned a number and labelled
as "test article" or "uninoculated control".
Each rabbit was identified by a unique number
tattooed on it's ear. The rabbit's number was
recorded on the cage card.
The rabbits were randomized according to SOP

#OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
The rabbits were observed for 28 days for
clinical signs of illness or distress.

3. Animal Husbandry

a. Rabbits were fed certified rabbit chow ad
libitum and water was supplied via water
bottles, ad libitum.

b. Rabbit's cages were changed weekly.

c. Animal facilities are fully accredited by
the American Association for Accreditation
of Laboratory Animal Care.

IV. RESULTS

All rabbits inoculated with the test article and the
uninoculated control rabbit remained normal and healthy
for the 28 day observation period.

See Tables 2 and 3 for a suimary of the data.

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-4 (#341750) Prod Seed,
PDK-15, FRhL-2/d7, was observed.
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VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
Regulations as found in Title 21 CFR Part 58.

Mary . iteman Date
Study Difector
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TABLE 1
Treatment

No. of Routes of Volume of after
Group Animals Inoculation Inoculum Inoculun Inoculation

I.D. 1.0 ml Test observe
1 1 S.Q. 9.0 ml Article for

Illness

2 1SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None None SAA

SAA = Same As Above
I.D. = Intradermal Inoculation
S.Q. = Subcutaneous Inoculation
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TABLE 2

Survival Summary
for Dengue-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7

RABBITS

Test Article 3/3a

Uninoculated
Control

a Number of surviving, healthy animals after 28 days/Number of
animals inoculated.

b Number of surviving, healthy animals after 28 days/Number of
animals on lab initiation date.
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TABLE 3

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.)

Rabbit Test 17 Normal
Article 18 Normal

19 Normal

Uninoc-
ulated
Control 4 Normal

I
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT RABBITS

Study Number: ZA361.005101

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/16/90 - 08/16/90, TO STUDY DIR 08/16/90, TO MGMT 08/21/90
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 09/21/90 - 09/24/90, TO STUDY DIR 09/24/90, TO I4GMT 09/28/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Ed Warburton Date
Quality Assurance Unit
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SUMMARY

The purpose of this assay is to detect the presence of
adventitious agent(s) in the test article, pre-clarified
bulk live virus vaccines and/or fluids, other than the
specific virus in the product. The test article was
inoculated into adult mice and suckling mice. The suckling
mouse portion of the assay included a subpassage of
homogenized tissue after 14 days into a new group of
suckling mice, followed by an additional 14 day observation
period.

No evidence of contamination with adventitious agents due to
the test article Dengue-4 (#341750) Prod Seed, PDK-6,
FRhL-2/d7 was observed.

t
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent virus(es). The experimental design
utilizes inoculations of adult and suckling mice. The
test is performed as described in CFR Title 21, Section
630.35 (a) (1) (2).

Adult mice are included in the assay to detect possible
contamination of the test article with neurotropic or
other viruses such as lymphocytic choriomeningitis virus.
Suckling mice are used to detect Coxsackie or other
viruses. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Mice and Suckling
Mice

B. Study Number: ZA359.005100

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-6,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Mice

Suckling litters (Primary Inoculation): Tac(SW)fBR,
three adult females each with ten <24 hour old
suckling pups,
Source: Taconic Farms, Germantown, New York

Suckling litters (Blind Passage): Tac:(SW)fBR, four
adult females each with ten <24 hour old suckling
pups,
Source: Taconic Farms, Germantown, New York
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Adult - HSD:ICR, Fifteen males and fifteen females,
Body Weight range: 15-20 grams.
Source: Harlan Sprague Dawley, Frederick, Maryland

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 07/24/90

3. Lab Completion Date: 08/23/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.
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L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

With approval of the sponsor, a previously thawed test
article sample which was frozen back and stored at -700C +
100C was utilized in the inoculation of the suckling mouse
portion of the assay. In addition, at the request of the
sponsor, in the suckling mouse portion of the assay, 1.3
ml of the test article was combined with 1.3 ml of sponsor
supplied antisera Den-4 #814669 Carec, SM5 of 11-21-82 and
heated at 370C for 90 minutes, prior to inoculation of the
suckling mice. The remaining untreated sample was again
frozen back and was utilized along with a previously
unthawed aliquot of the test article to inoculate the
adult mouse portion of the assay.

A. Objective:

The study objective is to detect inapparent virus(es)
that might be present in the test article, pre-
clarified bulk live virus and/or fluids, other than
the specific virus in the product.

B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Adult mice were ear-tagged but housed
in groups according to inoculum type and sex.
Suckling mice were not individually identified.

Suckling and adult mice were randomized according
to SOP #OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1. The
adult mice were observed every working day for 28
days for clinical signs. In the suckling mouse
portion of the assay, the animals were inoculated
according to Table 1 and were then observed every
working day for 14 days for clinical signs.
Fourteen days post-inoculation, all surviving
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suckling mice from each group were euthanized
using cervical dislocation. Following euthanasia
their skin and gastrointestine were removed, the
carcasses cut into pieces and placed in a sterile
pre-weighed bowl. After determining the weight of
the entire group of mice from a cage, enough
Hank's Balanced Salt Solution (HBSS) with
gentamicin was added to make a 20% w/v suspension.
The entire content of the bowl was then
homogenized in a sterile blender, clarified by
centrifugation, diluted 1:2 in HBSS and
-subsequently inoculated into a new group of
suckling mice by the same routes and in the same
volumes as the original group. These newly
inoculated mice were observed for a period of
fourteen days. Ten suckling mice were held as
uninoculated controls and observed for fourteen
days.

3. Animal Husbandry

a. All animals were fed the following diet ad
libitum:

Mice - autoclavable chow.

b. Water was supplied ad libitum via fresh
apples.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.

IV. RESULTS

All adult mice inoculated with the test article and all
uninoculated control adult mice remained normal and
healthy for the twenty-eight day observation period.

All uninoculated control suckling mice and test article
inoculated suckling mice appeared normal and healthy for
the 14 day observation period. The surviving mice of each
group were homogenized and the homogenate of each group
was passaged into a new group of suckling mice. The
remainder of the homogenates was frozen at -700 C + 100 C.
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In the blind passage all of the uninoculated control
suckling mice, all of the suckling mice inoculated with
the homogenate of the uninoculated control suckling mice,
and nineteen of the twenty suckling mice inoculated with
the homogenate of the test article inoculated suckling
mice appeared normal and healthy for the 14 day
observation period. One of the test article homogenate
inoculated suckling mice was missing and presumed
cannibalized day four post-inoculation.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of contamination with adventitious agents was
observed due to the test article, Dengue-4 (#341750) Prod
Seed, PDK-6, FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
Regulations as found in Title 21 CFR Part 58.

Mary D/4Whiteman Date
Study pirector
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TABLE 1

Number -Route(s) of Volume of

Group # of Animals j Sex I Species I Inoculation- Inocutum Inoculum Treatment after Inoculation

SM-1 1 female mouse None Now None None

(Lactating)

10 various Mouse i.p. 0.1 mt test article Observed for illness after 14

(suckling) -i.c. 0.01 ml test article days passage a single pool of

emulsified tissue (minus skin

and gastrointestine) of all

surviving mice onto at Least 10

additional suckling mice. Use

same routes ad volumes as original.

SH 2 SAP SA SAA SAA SAA SA SA

SM 3 SA SA SAA None None .ninoc control SA

AM 1 5 maLe mouse i.p. 0.5 ml test article Obscirve for illness

i.c. 0.03 ml

AM 2 5 male z)AA SV, SAA SAA SAA

AM 3 5 femaL e SA SAA SAA SAA SMts

AM 4 5 female SA SAA SAA SAA SA

AM 5 5 male SA None None uninoc control SA

AM 6 5 female SAA None None SAA SA

SA Same as above
i.c. = Intracranial

i.p. IntraperitoneaL
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TABLE 2

Survival Summary
for Dengue-4 (#341750) Prod Seed, PDK-6, FRhL-2/d7

Suckling Miceb

Adult Primary Blind
Micea Inoculation Passage

Test Article 20/20 20/20 19/20

Uninoculated
Control 10/10 10/10 10/10

Uninoculated
Controlc 10/10

a Number of survivinq, healthy animals after 28 days/Number of

animals inoculated.

b In the suckling mice portion of the assay, animals are

inoculated and observed for 1.4 days. On day 14 post-
inoculation a homogenate is _.repared from the surviving
sucklings from each group. This homogenate was used to
inoculate another group of suckling mice which were observed
for an additional 14 days. The number of surviving
sucklings/number of animals inoculated is presented.

c In the blind passage of the suckling mouse portion of the assay

an uninoculated control group was held with the blind passage
animals inoculated with the homogenate of the test article and
the homoqtnate of the uninoculated control group from the
primary inoculation.

m/
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TABLE 3

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PDK-6, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.

Adult Test 10601 Normal
Mice Article 10602 Normal

10603 Normal
10604 Normal
10605 Normal
10606 Normal
10607 Normal
10608 Normal
10609 Normal
10610 Normal
10611 Normal
10612 Normal
10613 Normal
10614 Normal
10615 Normal
10616 Normal
10617 Normal
10618 Normal
10619 Normal
10620 Normal

Uninoc- 10621 Normal
ulated 10622 Normal
Control 10623 Normal

10624 Normal
10625 Normal
10626 Normal
10627 Normal
10628 Normal
10629 Normal
10630 Normal
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TABLE 3 (Cont.)

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PDK-6, FRhL-2/d7

Day of
Animal Number/ Clinical Day of Death/
Species Inoculum Cagea Signs Onset Sacrifice

(Post- (Post-
Inoc.) Inoc.)

Sucklingb
Mice Test SMI (10) Normal
(Primary Article
Inoculation) SM2 (10) Normal

Uninocu-
lated
Control SM3 (10) Normal

(Blind Test
Passage) Article SMl (10) Normal

Homo- ( 9)c 4 4
genate SM2 (10) Normal

Uninocu-
lated
Control
Homo- SM3 (10) Normal
genate

Uninocu-
lated
Control SM4 (10) Normal

a Ten suckling mice inoculated per cage.

b Surviving suckling mice from primary inoculation were
sacrificed on day 14 for preparation of blind passage tissue
homogenate.

c One suckling mouse was missing and presumed cannibalized.
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Study Title: ANIMAL SAFETY TEST IN ADULT MICE AND SUCKLING MICE

Study Number: ZA359.005100

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/96 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MGMT 08/23/90
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 10/17/90 - 10/17/90, TO STUDY DIR 10/17/90, TO MGMT 10/25/90
PHASES: FINAL REPORT

This report dgscribes the methods and procedures used in the
study and th4 reported res ts accurately reflect the raw data
of the stud . aut r ca

Dana H. Hamlen Date
Quality Assurance Unit
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SUMMARY

The purpose of this assay is to attempt to detect the
presence of adventitious agent(s) in the test article, pre-
clarified bulk live virus vaccines and/or fluids, other than
the specific virus in the product. The test article was
inoculated into adult mice and suckling mice. The suckling
mouse portion of the assay included a subpassage of
homogenized tissue after 14 days into a new group of
suckling mice, followed by an additional 14 day observation
period.

No evidence of contamination with adventitious agents due to
the test article Dengue-4 (#341750) Prod Seed, PDK-10,
FRhL-2/d7 was observed in the adult mouse portion of the
assay. The results of the suckling mouse portion of the
assay were inconclusive due to the lethal effect of the
specific virus in the product, on the suckling mice.

/
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent virus(es). The experimental design
utilizes inoculations of adult and suckling mice. The
test is performed as described in CFR Title 21, Section
630.35 (a)(1)(2).

Adult mice are included in the assay to detect possible
contamination of the test article with neurotropic or
other viruses such as lymphocytic choriomeningitis virus.
Suckling mice are used to detect Coxsackie or other
viruses. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

I!. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Mice and Suckling
Mice

B. Study Number: ZA360.005100

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-10,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Mice

Suckling litters (Primary Inoculation): Tac:(SW)fBR,
three adult females each with ten <24 hour old
suckling pups,

, Source: Taconic Farms, Germantown, New York

Suckling litters (Blind Passage): Tac:(SW)fBR, four
adult females each with ten <24 hour old suckling
pups,
Source: Taconic Farms, Germantown, New York
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Adult - HSD:ICR, Fifteen males and fifteen females,
Body Weight range: 15-20 grams.
Source: Harlan Sprague Dawley, Frederick, Maryland

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackweli Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 Rive: Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 07/24/90

3. Lab Completion Date: 08/23/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of

, samples of the test article is the responsibility of
the sponsor.
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L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

With approval of the sponsor, a previously thawed test
article sample which was frozen back and stored at -700C +
100C was utilized in the inoculation of the suckling mouse
portion of the assay. In addition, at the request of the
sponsor, in the suckling mouse portion of the assay, 1.3
ml of the test article was combined with 1.3 ml of sponsor
supplied antisera Den-4 #814669 Carec, SM5 of 11-21-82 and
heated at 370C for 90 minutes, prior to inoculation of the
suckling mice. The remaining untreated sample was again
frozen back and was utilized along with a previously
unthawed aliquot of the test article to inoculate the
adult mouse portion of the assay.

A. Objective:

The study objective is to detect inapparent virus(es)
that might be present in the test article, pre-
clarified bulk live virus and/or fluids, other than
the specific virus in the product.

B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Adult mice were ear-tagged but housed
in groups according to inoculum type and sex.
Suckling mice were not individually identified.

Suckling and adult mice were randomized according
to SOP #OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1. The
adult mice were observed every working day for 28
days for clinical signs. In the suckling mouse
portion of the assay, the animals were inoculated
according to Table 1 and were then observed every
working day for 14 days for clinical signs.
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Fourteen days post-inoculation, all surviving
suckling mice from each group were euthanized
using cervical dislocation. Following euthanasia
their skin and gastrointestine were removed, the
carcasses cut into pieces and placed in a sterile
pre-weighed bowl. After determining the weight of
the entire group of mice from a cage, enough
Hank's Balanced Salt Solution (HBSS) with
gentamicin was added to make a 20% w/v suspension.
The entire content of the bowl was then
homogenized in a sterile blender, clarified by
centrifugation, diluted 1:2 in HBSS and
subsequently inoculated into a new group of
suckling mice by the same routes and in the same
volumes as the original group. These newly
inoculated mice were observed for a period of
fourteen days. Ten suckling mice were held as
uninoculated Controls and observed for fourteen
days.

3. Animal Husbandry

a. All animals were fed the following diet ad
libitum:

Mice - autoclavable chow.

b. Water was supplied ad libitum via fresh
apples.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d4 Animal facilities are accredited by the
A-erican Association for Accreditation of
Laboratory Animal Care.

IV. RESULTS

All adult mice inoculated with the test article and all
uninoculated control adult mice remained normal and
healthy for the twenty-eight day observation period.

All of the uninoculated control suckling mice and nineteen
of!the twenty test article inoculated suckling mice
appeared normal and healthy for the 14 day observation
period. One of the test article inoculated suckling mice
appeared lethargic and had a swollen head day 14 post-
inoculation, prior to sacrifice of all surviving mice of
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each group. The surviving mice were homogenized and the
homogenate of each group was passaged into a new group of
suckling mice. The remainder of the homogenates was
frozen at -700 C + 100C.

In the blind passage, all of the uninoculated control
suckling mice, all of the suckling mice inoculated with
the homogenate of the uninoculated control suckling mice
and seven of the twenty suckling mice inoculated with the
homogenate of the test article inoculated suckling mice
appeared normal and healthy for the 14 day observation
period. Two of the suckling mice inoculated with the
homogenate of the test article inoculated suckling mice
were found partially cannibalized; one on day 9 post-
inoculation and one on day 10 post-inoculation. Four
additional suckling mice in the test article homogenate
group were moribund day 10 post-inoculation and were
sacrificed. Necropsy was performed. Four of the test
article homogenate inoculated suckling mice were found
dead day 12 post-inoculation. One of the test article
homogenate inoculated suckling mice appeared lethargic day
13 post-inoculation and was found partially cannibalized
day 14 post-inoculation. Of the remaining suckling mice,
two appeared lethargic on day 14 post-inoculation. It was
requested by the sponsor that no histopathologic
examination be performed on the surviving, dead, or
moribund suckling mice. The death of the suckling mice
was most likely caused by the specific virus in the
product, and was not an unexpected response to the
intracranial inoculation of suckling mice with this
product.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-4 (#341750) Prod Seed,
PDK-10, FRhL-2/d7, was observed in the adult mouse portion
of the assay. The results of the suckling mouse portion
of the assay were inconclusive due to the lethal effect of
the specific virus in the product, on the suckling mice.
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VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
Regulations as found in Title 21 CFR Part 58.

MaryD. 'Phiteiman Date
Study diLrector
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TABLE 1

Nurber Route(s) of Votune of

Group # of Animals J Sex Species I Inoculation Inocutum Inocultt Treatment after Inoculation

SN 1 1 female mouse None None Hone None

(lactating)

10 various House i.p. 0.1 ml test article Observed for illness after 14

(suckLing) i.c. 0.01 ml test article days passage a single pool of

emulsified tissue (minus skin

and gastrointestine) of all

surviving mice onto at least 10

additional suckling mice. Use

same routes and volumes as original.

SM 2 SAA* SAA SAA S S SM SAA

SM 3 SAA S SAA None None uninoc control SAA

AM 1 5 male mouse i.p. 0.5 mt test article Observe for illness

i.c. 0.03 ml

AM 2 5 mate SAA SAA SM SAA SAA

AM 3 5 female SAA SAA SAA SAA SAA

AM 4 5 female SAA SMA SAA SAA SAA

AM 5 5 male SAA None None uninoc control SAA

AN 6 5 female SAA None None SAA SAA

SAA = Same as above

i.c. = Intracranial

i.p. Intraperitcneal
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TABLE 2

Survival Summary
for Dengue-4 (#341750) Prod Seed, PDK-10, FRhL-2/d7

Sucklinq Miceb

Adult Primary Blind
Micea Inoculation Passage

Test Article 20/20 20/20 9/20

Uninoculated
Control 10/10 10/10 10/10

Uninoculated
Controlc 10/10

a Number of surviving, animals after 28 days/Number of
animals inoculated.

b In the suckling mice portion of the assay, animals are
inoculated and observed for 14 days. On day 14 post-
inoculation a homogenate is prepared from the surviving
sucklings from each group. This homogenate was used to
inoculate another group of suckling mice which were observed
for an additional 14 days. The number of surviving'
sucklings/number of animals inoculated is presented.

c In the blind passage of the suckling mouse portion of the assay
an uninoculated control group was held with the blind passage
animals inoculated with the homogenate of the test article and
the homogenate of the uninoculated control group from the
primary inoculation.
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TABLE 3

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PDK-10, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.

Adult Test 10631 Normal
Mice Article 10632 Normal

10633 Normal
10634 Normal
10635 Normal
10636 Normal
10637 Normal
10638 Normal
10639 Normal
10640 Normal
10641 Normal
10642 Normal
10643 N?:rma!
10644 Normal
10645 Normal
10646 Normal
10647 Normal
1064a Normal
10649 Normal
10650 Normal

Uninoc- 10621 Normal
ulated 10622 Normal
Control 10623 Normal

10624 Normal
10625 Normal
10626 Normal
10627 Normal
10628 Normal
10629 Normal
10630 Normal
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TABLE 3 (Cont.)
Summary of Daily Observations

for Dengue-4 (#341750) Prod Seed, PDK-10, FRhL-2/d7

Day of
Animal Number/ clinical Day of Death/
Species Inoculum Cagea Signs Onset Sacrifice

(Post- (Post-
Inoc.) Inoc.)

Sucklingb
Mice SMI (10) Normal
(Primary Test (10)g 14
Inoculation) Article SM2 (10) Normal

Uninocu-
lated
Control SM3 (10) Normal

(Blind Test SMI (10) Normal
Passage) Article ( 9)c  9 9

Homo- ( 8)c 10 10
genate ( 4 )d 10 10

( 0)e 12 12
SM2 (10) Normal

( 9)f 13 14
( 9)h 14

Uninocu-
lated
Control
Homo- SM3 (10) Normal
genate

Uninocu-
lated
Control SM4 (10) Normal

a Ten suckling mice inoculated per cage.
b Surviving suckling mice from primary inoculation were

sacrificed on day 14 for preparation of blind passage tissue
homogenate.

c One suckling mouse was found partially cannibalized.
d Four suckling mice appeared moribund and were sacrificed.

Necropsy yas performed.
e Four suckling mice were found dead.
f One suckling mouse appeared runted and hunched day 13 post-

inoculation and was found partially cannibalized day 14.
g One suckling mouse was lethargic and appeared to have a swollen

head.
h Two suckling mice were lethargic and had hunched postures.
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT MICE AND SUCKLING MICE

Study Number: ZA360.005100

Study Director: Mary D. Whiteman

This study has been divided into a series of ph.ses. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. ProcedL-es,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/23/90, TO MGMT 08/23/90
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 10/17/90 - 10/17/90, TO STUDY DIR 10/17/90, TO MGMT 10/25/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and /he reporte resu accurately reflect the raw data
of the st dy.

/ Dana H./Iamblen Date
Quality Assurance Unit
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SUMMARY

The purpose of this assay is to attempt to detect the
presence of adventitious agent(s) in the test article, pre-
clarified bulk live virus vaccines and/or fluids, other than
the specific virus in the product. The test article was
inoculated into adult mice and suckling mice. The suckling
mouse portion of the assay included a subpassage of
homogenized tissue after 14 days into a new group of
suckling mice, followed by an additional 14 day observation
period.

No evidence of contamination with adventitious agents due to
the test article Dengue-4 (#341750) Prod Seed, PDK-15,
FRhL-2/d7 was observed in the adult mouse portion of the
assay. The results of the suckling mouse portion of the
assay were inconclusive, due to the lethal effect of the
specific virus in the product on the suckling mice.

I
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilizes inoculations of adult and
suckling mice. The test is performed as described in CFR
Title 21, Section 630.35 (a)(1)(2).

Adult mice are included in the assay to detect possible
contamination of the test article with neurotropic or
other viruses such as lymphocytic choriomeningitis virus.
Suckling mice are used to detect Coxsackie or other
viruses. All animals are observed for signs of illness
and any that become sick or show any abnormalities are
examined in an attempt to establish cause of illness or
death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Mice and Suckling
Mice

B. Study Number: ZA361.005100

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-15,
FPhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Mice

Suckling litters (Primary Inoculation): Tac:(SW)fBR,
three adult females each with at least eight <24 hour
old suckling pups,

, Source: Taconic Farms, Germantown, New York

-85 - MICROBIOLOGICAL
ASSOCIATES, INC.



ZA361.005100

Suckling litters (Blind Passage): Tac(SW)fBR, six
adult females each with ten <24 hour old suckling
pups,
Source: Taconic Farms, Germantown, New York

Adult - HSD:ICR, Fifteen males and fifteen females,
Body Weight range: 15-20 grams.
Source: Harlan Sprague Dawley, Frederick, Maryland

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash

H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/16/90

2. Lab Initiation Date: 07/24/90

3. Lab Completion Date: 08/28/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. , Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
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samples of the test article is the responsibility of
the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

With approval of the sponsor, a previously thawed test
article sample which was frozen back and stored at -700C +
100C was utilized in the inoculation of the suckling mouse
portion of the assay. In addition, the sponsor requested
that in the suckling mouse portion of the assay 1.3 ml of
the test article be combined with 1.3 ml of the.sponsor
supplied antisera Den-4 #814669 Carec, SM5 of 11-21-82 and
heated at 370C for 90 minutes prior to inoculation of the
suckling mice. This procedure was followed except that
due to an insufficient volume of antisera, 1.2 ml of
antisera was combined with 1.2 ml of the test article.
This procedural change was approved by the sponsor. The
remaining untreated sample was frozen back and was
utilized along with a previously unthawed aliquot of the
test article to inoculate the adult mouse portion of the
assay.

A. Objective:

The study objective is to detect inapparent virus(es)
that might be present in the test article, pre-
clarified bulk live virus and/or fluids, other than
the specific virus in the product.

B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Adult mice were ear-tagged but housed
in groups according to inoculum type and sex.
Suckling mice were not individually identified.

Suckling and adult mice were randomized according
to SOP #OPBT0213.

- 87 -
® MICROBIOLOGICAL

ASSOCIATES, INC.



ZA361.005100

2. Animal Inoculation with Test Article

Animals were inoculated according t: Table 1. The
adult mice were observed every working day for 28
days for clinical signs. In the suckling mouse
portion of the assay, the animals were inoculated
according to Table 1 and were then observed every
working day for 14 days for clinical signs.

Note: After preparation of a 1:1 dilution of the
remaining antisera Den-4 #814669 Carec, SM5 of 11-
21-82 and the test article, the resulting volume
was not sufficient to inoculate 10 suckling mice
per group. After consultation with the sponsor,
and with the sponsors approval, eight suckling
mice were inoculated per group.

Fourteen days post-inoculation, all surviving
suckling mice from each group were euthanized
using cervical dislocation. Following euthanasia
their skin and gastrointestine were removed, the
carcasses cut into pieces and placed in a sterile
pre-weighed bowl. After determining the weight of
the entire group of mice from a cage, enough
Hank's Balanced Salt Solution (HBSS) with
gentamycin was added to make a 20% w/v suspension.
The entire content of the bowl was then
homogenized in a sterile blender, clarified by
centrifugation, diluted 1:2 in HBSS and
subsequently inoculated into a new group of
suckling mice by the same routes and in the same
volumes as the original group. These newly
inoculated mice were observed for a period of
fourteen days. Ten suckling mice were held as
uninoculated controls and observed for fourteen
days.

3. Animal Husbandry

a. All animals were fed the following diet ad
libitum:

Mice - autoclavable chow.

b. Water was supplied ad libitum via fresh
apples.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.
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d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.

IV. RESULTS

All adult mice inoculated with the test article and all
uninoculated control adult mice remained normal and
healthy for the twenty-eight day observation period.

All of the uninoculated control suckling mice and six of
the sixteen test article inoculated suckling mice appeared
normal and healthy for the 14 day observation period. One
of the test article inoculated suckling mice was missing
and presumed cannibalized day one post-inoculation. On
day 13 post-inoculation, five of the test article
inoculated suckling mice appeared moribund and were
sacrificed and homogenized for passage into new groups of
suckling mice. Four of the test article inoculated
suckling mice were found dead; three on day 13 and one on
day 14 post-inoculation. Necropsy and histopathology were
performed on the dead suckling mice. The cause of death
of these animal could not be determined due to the degree
of autolysis in the tissues examined. (See Pathology
Report in Appendix.)

In the blind passage, all of the uninoculated control
suckling mice and all of the suckling mice inoculated with
the homogenate of the uninoculated control suckling mice
appeared normal and healthy for the 14 day observation
period. One of the test article homogenate inoculated
suckling mice was missing and presumed cannibalized day 9
post-inoculation. By day 10 post-inoculation, ail but one
of the remaining suckling mice appeared lethargic and
hunched and were staggering. On day 11 post-inoculation,
one test article homogenate inoculated suckling mouse was
found dead. Eight test article homogenate inoculated
suckling mice were found dead day 12 post-inoculation.
Two of the dead suckling mice were partially cannibalized.
On day 13 post-inoculation, of the ten remaining test
article homogenate inoculated suckling mice, five were
found dead, one was found partially cannibalized and four
were moribund. Two of the moribund suckling mice
inoculated with the test article homogenate, were
sacrificed. Necropsy was performed. On day 14 post-
inoculation, the remaining two suckling mice were found
dead.
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Of the twenty suckling mice inoculated with the
homogenates of the test article inoculated mice which were
moribund day 13 post-inoculation, eight appeared normal
and healthy for the 14 day observation period. Two of the
suckling mice inoculated with the homogenate of the test
article moribund sucklings were missing and presumed
cannibalized day 1 post-inoculation and one was missing
and presumed cannibalized day 4 post-inoculation. Of the
seventeen remaining suckling mice inoculated with the
homogenate of the moribund test article suckling mice, on
day 13 post-inoculation, two were found partially
cannibalized, four were moribund and one was runted and
lethargic. One of the four moribund suckling mice and the
runted suckling mouse were sacrificed. Necropsy was
performed. On day 14 post-inoculation, three suckling
mice were found dead and two were moribund.

It was requested by the sponsor that no histopathologic
examination be performed on the dead, sacrificed or
moribund suckling mice. The death of the suckling mice
was most likely caused by the specific virus in the
product and was not an unexpected response to the
intracranial inoculation of suckling mice with this
product.

See Tables 2 and 3 for a summary of the data.

V. CONCLUSIONS

No evidence of contamination with adventitious agents due
to the test article, Dengue-4 (#341750) Prod Seed, PDK-15,
FRhL-2/d7, was observed in the adult mouse portion of the
assay. The results of the suckling mouse portion of the
assay were inconclusive due to the lethal effect of the
specific virus in the product on the suckling mice.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
Regulations as found in Title 21 CFR Part 58.

gary D. hiteman Date
Study D ector
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TABLE 1

Nurber Route(s) of Volume of

Group # I of Animals Sex Species I Inoculation Inocutum Inocutum Treatment after Inoculation

SM 1 1 female rouse None None None None

(lactating)

10 various Mouse i.p. 0.1 mL test article Observed for illness after 14

(suckling) i.c. 0.01 m test article days passage a single pool of

emulsified tissue (minus skin

and gastrointestine) of-all

surviving mice onto at least 10

additional suckling mice. Use

same routes and votumes as original.

SM-2 SAA* SAA SAA SM SMA SAA SAA

SH 3 SAA SAA SAA None None uninoc control SAA

AM 1 5 mate mouse i.p. 0.5 mt test article Observe for illness

i.c. 0.03 ml

AN 2 5 mate SAA SAA SAA SAA SAA

AH 3 5 femate SAA SAA SAA SAA SAA

AN 4 5 female SAA SAA SAA SA SAA

AN 5 5 mate SAA None None uninoc control SAA

AM 6 5 female SAA None None SAA SAA

SAA Same as above
i.c. Intracranial

i.p. Intraperitoneat
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TABLE 2

Survival Summary
for Dengue-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7

Suckling Miceb

Adult Primary Blind
Micea Inoculation Passage

Test Article 20/20 6/16 0/20

Uninoculated
Control 10/10 10/10 10/10

Uninoculated
Controlc 10/10

Test Article
Homogenate of
Moribund
Sucklings 10/20

a Number of surviving, animals after 28 days/Number of
animals inoculated.

b In the suckling mice portion of the assay, animals are

inoculated and observed for 14 days. On day 14 post-
inoculation a homogenate is prepared from the surviving
sucklings from each group. This homogenate was used to
inoculate another group of suckling mice which were observed
for an additional 14 days. The number of surviving
sucklings/number of animals inoculated is presented.

c In the blind passage of the suckling mouse portion of the assay
an uninoculated control group was held with the blind passage
animals inoculated with the homogenate of the test article and
the homogenate of the uninoculated control group from the
primary inoculation.
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TABLE 3

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7

Day of
Animal Animal Clinical Day of Death/
Species Inoculum Number Signs Onset Sacrifice

(Post- (Post-
inoc.) inoc.

Adult Test 10651 Normal
Mice Article 10652 Normal

10653 Normal
10654 Normal
10655 Normal
10656 Normal
10657 Normal
10658 Normal
10659 Normal
10660 Normal
10661 Normal
10662 Normal
10663 Normal
10664 Normal
10665 Normal
10666 Normal
10667 Normal
10668 Normal
10669 Normal
10670 Normal

Uninoc- 10621 Normal
ulated 10622 Normal
Control 10623 Normal

10624 Normal
10625 Normal
10626 Normal
10627 Normal
10628 Normal
10629 Normal
10630 Normal
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TABLE 3 (Cont.)

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7

Day of

Animal Number/ Clinical Day of Death/
Species Inoculum Cagea Signs Onset Sacrifice

(Post- (Post-
Inoc.) Inoc.)

SucklingD

Mice Test SM1 (8) Normal
(Primary Article (6) f  13 13
Inoculation) (3)g 13 13

2) d  14 14
SM2 (8) Normal

( 7)c 1 1
( 6 )d 13 13
(4) e  13 13

Uninocu-
lated
Control SM3 (10) Normal

a Eight to ten suckling mice inoculated per cage.
b Surviving suckling mice from primary inoculation were

sacrificed on day 14 for preparation of blind passage tissue
homogenate.

c One suckling mousu missing and presumed cannibalized.
d One suckling mouse found dead and sent for necropsy and

histopathology.
e Two moribund suckling mice were homogenized for passage.
f Two suckling mice found dead and sent for necropsy and
histopathology.

g Three moribund suckling mice were homogenized for passage.
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TABLE 3 (Cont.)
Summary of Daily Observations

for Denque-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7
Day of

Animal Number/ Clinical Day of Death/
Species Inoculum Cagea Signs Onset Sacrifice

(Post- (Post-
Inoc.) inoc.)

(Blind Test SMI (10) Normal
Passage) Article (10)h 10

Homo- ( 9) 11 11
genate ( 4)j 12 12

(0)k  13 13
SM2 (10) Normal

( 9 )c 9
(9)1 10

6 )m 12 12
2) n  13 13

(0)o 14 14
Uninocu-
lated
Control
Homo- SM3 (10) Normal
genate
Uninocu-
lated
Control SM4 (10) Normal
Test SM5 (10) Normal
Article ( 8)P 1 1
Homogen- ( 5)q 13 13
ate of ( 2)r 14 14
Moribund SM6 (10) Normal
Mice ( 9 )c 4 4

(_8) s  13 13
n All ten sucklings were lethargic, hunched and were staggering,
i One suckling mouse was found dead.
J Five suckling mice were found dead.
k Three suckling mice were found dead; remaining suckling was
moribund and was sacrificed and sent for necropsy.

1 Eight suckling mice were lethargic, hunched, and were
staggering.

m Three suckling mice were found dead; of the three, two were
partially cannibalized.

n Two suckling mice were found dead and one was found partially
cannibalized; three were moribund and one of the three
moribund mice was sacrificed and sent for necropsy.

o Two suckling mice were found dead.
P Two suckling mice were missing and presumed cannibalized.
q Two suckling mice found partially cannibalized; four appeared
moribund,-one appeared lethargic and runted; one of the four
moribund sucklings was sacrificed and sent for necropsy.

r Three suckling mice were found dead; remaining two sucklings
appeared moribund.

s One suckling mouse appeared lethargic and slightly runted, and
was sacrificed and sent for necropsy.
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT MICE AND SUCKLING MICE

Study Number: ZA361.005100

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/19/90 - 07/19/90, TO STUDY DIR 07/19/90, TO MGMT 07/19/90
PHASES: PROTOCOL REVIEW

INSPECT ON 07/24/90 - 07/24/90, TO STUDY DIR 07/24/90, TO MGMT 07/24/90
PHASES: ADMINISTRATION OF THE TEST ARTICLE

TO THE TEST SYSTEM

INSPECT ON 10/17/90 - 10/17/90, TO STUDY DIR 10/17/90, TO MGMT 10/25/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and t e reported res ts accu tely reflect the raw data
of the stu

Y Dana H. HamVen Date
Quality Assurance Unit
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Suite I

Pathology Associates, Inc. 15 Wormans Mill-Court
Frederick, Maryland 21701

Phone: (301) 663-1644
FAX: (301) 663-8994

PATHOLOGY REPORT

CAHS 2187 DATE RECEIVED: 8/6/90

SOURCE: Biotech Services DATE NECROPSIED: 8/7/90
ZA361.005100

SPECIES: Miouse DATE REPORTED: 8/28/90

RESULTS:

Organs examined microscopically: Nose, eyes, ears, trachea, brain, heart,
kidney, lung, liver, spleen, ileum, cecum, colon, gross lesions.

2187-1 Suckling Test Article Case 6 5g.

Gross: Animal received dead.
Abdominal organs partially autolyzed.
Brain tissue soft.
Red color over top of nasal cavity.

Microscopic: All tissues examined -- Autolysis

2187-2 Suckling Test Article Cage 6 4g.

Gross: Animal received dead.
Abdominal organs partially autolyzed.
Brain tissue soft and dark red in color.

Microscopic: All tissues examined -- Autolysis

2187-3 Suckling Test Article Cage 7 5g.

Gross: Animal received dead.
Organs partially autolyzed.
Brain tissu, soft and darkly colored red.

Microscopic: All tissues examined -- Autolysis
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PATHOLOGY REPORT

CAHS 2187 DATE RECEIVED: 8/7/90

SOURCE: Biotech Services DATE NECROPSIED: 8/8/90
ZA361.005100

SPECIES: Mouse DATE REPORTED: 8/28/90

RESULTS:

21-87-4 Suckling Test Article Cage 6 5g.

Gross: Animal received dead.
Abdominal tissues darkly colored.
All tissues partially autolyzed.
Brain tissue soft.

Microscopic: All tissues examined -- Autolysis

COQMMENT: The cause of death cannot be determined due to the marked autolysis
in the examined tissues.

Lynda' L. Pippin, DVM"
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ANIMAL SAFETY TEST IN ADULT GUINEA PIGS

Study NO.: ZA359.005102

Dengue-4 Prod Seed: PDK- 6, FRhL-2/d7 ......... pages 101 - 114

Study NO.: ZA360.OO51O2

Dengue-4 Prod Seed: PDK-1O, FRhL-2/d7 ......... pages 115 - 128

Study NO.: ZA361.0O5102

Dengue-4 Prod Seed: PDK-15, FRhL-2/d7 ......... pages 129 - 142
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ADULT GUINEA PIGS

Study No.: ZA359.005102

Test Article: Dengue-4 (#341750) Prod Seed, PDK-6, FRhL-2/d7

Final Report

Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.

Life Sciences Center
9900 Blackwell Road

Rockville, Maryland 20850
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SUMMARY

The purpose of this test is to attempt to detect the presence of
adventitious agent(s) in the test article,- preclarified bulk live
virus and/or fluids, other than the specific virus in the
product, by the inoculation and observation of guinea pigs.

No evidence of contamination with adventitious agents was
observed due to the test article Dengue-4 (#341750) Prod Seed,
PDK-6, FRhL-2/d7.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agent(s). The
experimental design utilizes the inoculation of adult
guinea pigs. The test is performed as described in CFR
Title 21, Section 630.16(a)(4).

Adult guinea pigs are used in this assay to detect
possible contamination of the test article with M.
tuberculosis or other adventitious agent(s). Animals are
examined for signs of illness, and any that become sick or
show any abnormalities are examined in an attempt to
determine the cause of illness or death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Guinea Pigs

B. Study Number: ZA359.005102

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-6,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Guinea Pigs
Hartley Albino
6 adult females,
Body weight range: 350-400 g

Source: Hazleton Research Animals
Denver, Pennsylvania

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/11/90

2. Lab Initiation Date: 07/12/90

3. Lab Completion Date: 09/06/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

A. Objective:

The study objective is to detect adventitious agents
that might be present in the test article.
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B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Animals were housed separately and were
identified by ear tags.

The guinea pigs were randomized according to SOP

OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
Three were held as uninoculated controls. All
animals were observed every working day of the 42
day test period for death or clinical signs of
illness or distress. Beginning day 21 post
inoculation, rectal temperatures were recorded
through day 42 post-inoculation. All remaining
guinea pigs were sacrificed. Gross pathological
examinations were performed on all guinea pigs.

3. Animal Husbandry

a. Animals were fed Ralston Purina Certified
Guinea Pig Chow.

b. Water was supplied ad libitum via water
bottles. Water was disinfected with 7 ppm
chlorine.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.
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TABLE 1

Treatment
No. of Routes of Volume of after

Group # Animals Inoculation Inoculum Inoculum Inoculation

Observe for Illness
1 1 I.C. 0.1 ml Test Record Rectal Temp.

I.P. 5.0 ml Article On Days 21-42 Post-
Inoculation

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None Uninoc SAA
Control

5 1 SAA SAA SAA SAA

6 1 SAA SAA SAA SAA

SAA = Same As Above
I.C. = Intracranial
I.P. = Intraperitoneal
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IV. RESULTS

All of the uninoculated control guinea pigs and all of the
test article inoculated guinea pigs appeared normal and
healthy throughout the 42 day observation period. See
Table 2 for a summary of the data.

None of the uninoculated control guinea pigs and none of
the test article inoculated guinea pigs had significant
temperature rises indicative of either viral or bacterial
infections during the 21 day recording period from day 21
through day 42 post-inoculations. See Table 2 for a
summary of the data.

At examination on day 42 for gross pathology, no lesions
were found in the uninoculated control or test article
guinea pigs. (See Pathology Report in Appendix.)

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article Dengue-4 (#341750) Prod Seed,
PDK-6, FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary D.64hiteman Date
Study Director
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TABLE 2

Summary of Daily Observations
for Dengue-4 (#341750) Prod Seed, PUK-6, FIThL-2/d7

Day of Pange of
Day of Death/ Body Tenp
Onset Sacrifice in °C

Animal Animal Clinical (Post- (Post- D-21 to
Species Inoculum Number Signs inoc.) inoc. D-42

Guinea Test 10421 Normal 37.2 - 38.7
Pig Article 10422 Normal 38.1 - 38.6

10423 Normal 38.1 - 38.6

Uninoc- 10424 Normal 38.1 - 38.6
ulated 10425 Normal 37.5 - 38.7
Control 10426 Normal 38.1 - 38.5
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT GUINEA PIGS

Study Number: ZA359.005102

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/16/90 - 07/16/90, TO STUDY DIR 07/16/90 TO MGMT 07/16/9C
PHASES: PROTOCOL REVIEW

INSPECT ON 08/14/90 - 08/14/90, TO STUDY DIR 08/14/90, TO MGMT 08/21/90
PHASES: RECTAL TEMPERATURE DETERMINATION

INSPECT ON 09/12/90 - 09/12/90, TO STUDY DIR 09/12/90, TO MGMT 09/14/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit

-110- x MICROBIOLOGICAL
5? ASSOCIATES, INC.



ZA359 .005102

VIII. APPENDIX

- - ~MICROBIOLOGICAL
~'ASSOCIATES, INC.



SMICROBIOLOGICAL

ASSOCIATES INC.
CORPORATE OFFICES BETHESDA LABORATORIES

Life Sciences Center 5221 River Road • Bethesda- Maryland 20816
9900 Blackweli Road • Rockville • Maryland 20850 (301) 654-3400 • Telex 90-8793
(301) 738-1000 -Telex 908793 • Fax (301) 738-1036

PATHOLOGY REPORT

CAHS-2190 DATE RECEIVED: 08/23/90

SOURCE: Biotecii Services DATE NECROPSIED: 08/23/90
ZA356.005102 ZA357.005102
ZA358.005102 ZA359.005102 DATE REPORTED: 09/06/90
ZA360.005102 ZA361.005102

SPECIES: GC-inea Pig

Results of gross examination according to SOP #865.201.

ZA356.005102

2190-1 -(10401) Test Article 563.9 g
Gross: No lesions found

2190-2 (10402) Test Article 684.2 g
Gross: No lesions found

2190-3 (10403) Test Article 614.8 g
Gross: No le3ions found

2190-4 (10404) Control 614.4 g
Gross: No lesions found

2190-5 (10405) Control 673.3 g
Gross: No lesions found

2190-6 (10406) Control 646.2 g
Gross: No lesions found

ZA357.005102

2190-7 (10407) Test Article 629.0 g
Gross: No lesions found

2190-8 (10408) Test Article 583.6 g
Gross: No lesions found

2190-9 (1C409) Test Article 528.1 g
Gross: No lesions found1
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 2

ZA358o005102

2190-10 (10410) Test Article 636.3 g
Gross: No lesions found

2190-11 (10411) Test Article 490.5 g
Gross: Retroperitoneal abscess (4x6 cm) and

peritonitis

2190-12 (10412) Test Article 595.5 g
Gross: No lesions found

ZA359.005102

2190-13 (10421) Test Article 605.3 g
Gross: No lesions found

2190-14 (10422) Test Article 631.8 g
Gross: No lesions found

2190-15 (10423) Test Article 547.4 g
Gross: No lesions found

2190-16 (10424) Control 651.5 g
Gross: No lesions found

2190-17 (10425) Control 623.6 g
Gross: No lesions found

2190-18 (10426) Control 615.9 g

Gross: No lesions found

ZA360.005102

2190-19 (10427) Test Article 561.8 g
Gross: No lesions found

2190-20 (10428) Test Article 594.6 g
Gross: No lesions found

2190-21 (10429) Test Article 598.4 g
Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 3

ZA361.005102

2190-22 (10430) Test Article 559.8 g
Gross: No lesions found

2190-23 (10431) Test Article 547.9 g
Gross: No lesions found

2190-24 (10432) Test Article 624.8 g
Gross: No lesions found

COMMENT: The retroperitoneal abscess in guinea pig #2190-11 is
believed to be due to a rectal perforation (no longer
visible) caused by insertion of a temperature measuring
probe. This is a common lesion in guinea pigs in which
the probe is inserted on multiple occasions.

Anton M. Allen, DVM, Ph.D.
Director of Veterinary Services
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Biomedical Services Division
7655 old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.
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SUMMARY

The purpose of this test is to attempt to detect the presence of
adventitious agent(s) in the test article, preclarified bulk live
virus and/or flu'ids, other than the specific virus in the
product, by the inoculation and observation-of guinea pigs.

No evidence of contamination with adventitious agents was
observed due to the test article Dengue-4 (#341750) Prod Seed,
PDK-10, FRhL-2/d7.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agents. The
experimental design utilizes the inoculation of adult
guinea pigs. The test is performed as described in CFR
Title 21, Section 630.16(a)(4).

Adult guinea pigs are used in this assay to detect
possible contamination of the test article with M.
tuberculosis or other adventitious agent(s). Animals are
examined for signs of illness, and any that become sick or
show any abnormalities are examined in an attempt to
determine the cause of illness or death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Guinea Pigs

B. Study Number: ZA360.005102

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-10,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. Medium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Guinea Pigs
Hartley Albino
6 adult females,
Body weight range: 350-400 g

Source: Hazleton Research Animals
Denver, Pennsylvania

G. / Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/11/90

2. Lab Initiation Date: 07/12/90

3. Lab Completion Date: 09/06/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility, Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

A. Objective:

The study objective is to detect adventitious agents
that might be present in the test article.
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B. Methods:

1. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Animals were housed separately and were
identified by ear tags.
The guinea pigs were randomized according to SOP

OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
Three were held as uninoculated controls. All
animals were observed every working day of the 42
day test period for death or clinical signs of
illness or distress. Beginning day 21 post
inoculation, rectal temperatures were recorded
through day 42 post-inoculation. All remaining
guinea pigs were sacrificed. Gross pathological
examinations were performed on all guinea pigs.

3. Animal Husbandry

a. Animals were fed Ralston Purina Certified
Guinea Pig Chow.

b. Water was supplied ad libitum via water
bottles. Water was disinfected with 7 ppm
chlorine.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.
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TABLE 1

Treatment
No. of Routes of Volume of after

Group # Animals Inoculation Inoculum Inoculum Inoculation

Observe for Illness
1 1 I.C. 0.1 ml Test Record Rectal Temp.

I.P. 5.0 ml Article On Days 21-42 Post-
Inoculation

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None Uninoc SAA
Control

5 1 SAA SAA SAA SAA

6 1 SAA SAA SAA SAA

SAA = Same As Above
I.C. = Intracranial
I.P. - Intraperitoneal
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IV. RESULTS

All of the uninoculated control guinea pigs and all of the
test article inoculated guinea pigs appeared normal and
healthy throughout the 42 day observation period. See
Table 2 for a summary of the data.

None of the uninoculated control guinea pigs and none of
the test article inoculated guinea pigs had significant
temperature rises indicative of either viral or bacterial
infections during the 21 day recording period from day 21
through day 42 post-inoculation. See Table 2 for a
summary of the data.

At examination on day 42 for gross pathology, no lesions
were found in the inoculated control or test article
guinea pigs. (See Pathology Report in Appendix.)

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-4 (#341750) Prod Seed,
PDK-10, FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

Mary b..wpeman Date
Study Di ~kctor
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TABTE 2

Sumaxy of Daily Observations
for Dengue-4 (#341750) Prod Seed, FVK-10, F~hL-2/d7

Day of Range of
Day of Death/ Body Temp
Onset Sacrifice in PC

Animal Animal Clinical (Post- (Post- D-21 to
Species Inoculum Number Signs inoc.) inoc. D-42

Guinea Test 10427 Normal 38.0 - 38.6
Pig Article 10428 Normal 38.0 - 38.5

10429 Normal 38.2 - 38.8

Uninoc- 10424 Normal 38.1 - 38.6
ulated 10425 Normal 37.5 - 38.8
Control 10426 Normal 38.1 - 38.5
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QUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT GUINEA PIGS

Study Number: ZA360.005102

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. Using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procedures,
documentation, equipment, etc., are examined in order to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/16/90 - 07/16/90, TO STUDY DIR 07/16/90, TO MGMT 07/16/9C
PHASES: PROTOCOL REVIEW

INSPECT ON 07/30/90 - 07/30/90, TO STUDY DIR 07/30/90, TO MGMT 08/06/9C
PHASES: ANIMAL OBSERVATIONS

INSPECT ON 09/12/90 - 09/12/90, TO STUDY DIR 09/12/90, TO MGMT 09/14/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit
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VIII. APPEN'DIX
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CORPORATE OFICES BETHESDA LA3ORATORIES
Life Sciences Center 5221 River Road. 8 jsda. Maryland 20816

9900 Blackwell Road - Rockville • Maryland 20850 (301) 654-34CJ- Ielex 90-8793
(301) 738-1000 -Telex 908793 • Fax (301) 738-1036

PATHOLOGY REPORT

CAHS-2190 DATE RECEIVED: 08/23/90

"OURCE; Biotech Services DATE NECROPSIED: 08/23/90
ZA356.005102 ZA357.005102
ZA358.005102 ZA359.005102 DATE REPORTED: 09/06/90
ZA360.005102 ZA361.005102

SPECIES: Guinea Pig

Results of gross examination according to SOP #865.201.

ZA356.005102

2190-1 (10401) Test Article 563.9 g
Gross: No lesions found

2190-2 (10402) Test Article 684.2 g
Gross: No lesions found

2190-3 (10403) Test Article 614.3 g
Gross: No lesions found

2190-4 (10404) Control 614.4 g
Gross: No lesions found

2190-5 (10405) Control 673.3 g
Gross: No lesions found

2190-6 (10406) Control 646.2 g
Grcss: No lesions found

ZA357.005102

2190-7 (10407) Test Article 629.0 g
Gross: No lesions found

2190-8 (10408) Test Article 583.6 g
Gross: No lesions found

2190-9 (10409) Test Article 528.1 g
Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE! Biotech Services
PAGE 2

ZA358.005102

2190-10 (10410) Test Article 636.3 g
Gross: No lesions found

2190-11 (10411) Test Article 490.5 g
Gross: Retroperitoneal abscess (4x6 cm) and

peritonitis

2190-12 (10412) Test Article 595.5 g
Gross: No lesions found

ZA359.005102

2190-13 (10421) Test Article 605.3 g
Gross: No lesions found

2190-14 (10422) Test Article 631.8 g
Gross: No lesions found

2190-15 (10423) Test Article 547.4 g
Gross: No lesions found

2190-16 (10424) Control 651.5 g
Gross: No lesions found

2190-17 (10425) Control 623.6 g
Gross: No lesions found

2190-18 (10426) Control 615.9 g
Gross: No lesions found

ZA360°005102

2190-19 (10427) Test Article 561.8 g
Gross: No lesions found

2190-20 (10428) Test Article 594.6 g
Gross: No lesions found

2190-21 (10429) Test Article 598.4 g
Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 3

ZA361.005102

2190-22 (10430) Test Article 559.8 g
Gross: No lesions found

2190-23 (10431) Test Article 547.9 g
Gross: No lesions found

2190-24 (10432) Test Article 624.8 g
Gross: No lesions found

COMMENT: The retroperitoneal abscess in guinea pig #2190-11 is
believed to be due to a rectal perforation (no longer
visible) caused by insertion of a temperature measuring
probe. This is a common lesion in guinea pigs in which
the probe is inserted on multiple occasions.

Anton M. Allen, DVM, Ph.D.
Director of Veterinary Services
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ANIMAL SAFETY TEST IN
ADULT GUINEA PIGS

Study No.: ZA361.005102

Test Article: Dengue-4 (#341750) Prod Seed, PDK-15, FRhL-2/d7

Final Report

Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road

McLean, VA 22102

By
Microbiological Associates, Inc.

Life Sciences Center
9900 Blackwell Road

Rockville, Maryland 20850

- 129 - , MICROBIOLOGICAL
ASSOCIATES, INC.

f"



ZA361. 005102

TABLE OF CONTENTS

Page

Summary ........................................... 131

I. Introduction .................................... 1. 132

II. Study Information ................................. 1 32

III. Procedures ......................................... 133

IV. Results ........................................... . 136

V. Conclusions ....................................... 136

VI. Approvals ......................................... 136

VII. Quality Assurance Statement ......................... 138

VIII. Appendix ............................................ 139

130 - MICROBIOLOGICAL
ASSOCIATES, INC.

F.



ZA361.005102

SUMMARY

The purpose of this test is to attempt to detect the presence of
adventitious agent(s) in the test article, preclarified bulk live
virus and/or fluids, other than the specific virus in the
product, by the inoculation and observation of guinea pigs.

No evidence of contamination with adventitious agents was
observed due to the test article Dengue-4 (#341750) Prod Seed,
PDK-15, FRhL-2/d7.
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I. INTRODUCTION

It is the purpose of this study to detect the presence of
latent or inapparent adventitious agents. The
experimental design utilizes the inoculation of adult
guinea pigs. The test is performed as described in CFR
Title 21, Section 630.16(a)(4).

Adult guinea pigs are used in this assay to detect
possible contamination of the test article with M.
tuberculosis or other adventitious agent(s). Animals are
examined for signs of illness, and any that become sick or
show any abnormalities are examined in an attempt to
determine the cause of illness or death.

II. STUDY INFORMATION

A. Title: Animal Safety Test in Adult Guinea Pigs

B. Study Number: ZA361.005102

C. Test Article: Dengue-4 (#341750) Prod Seed, PDK-15,
FRhL-2/d7 was received at Microbiological Associates,
Inc. on 07/06/90. Determination of the stability,
purity and concentration of the test article is the
responsibility of the sponsor.

D. k.dium Test Article: none

E. Control Articles:

1. Positive Control: none

2. Negative Control: none

3. Vehicle Control: none

F. Test System: Guinea Pigs
Hartley Albino
6 adult females,
Body weight range: 350-400 g

Source: Hazleton Research Animals
Denver, Pennsylvania

G. Sponsor: Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22102

Authorized Representative: Dr. Louis Potash
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H. Testing Facility: Biotechnology Services Department
Microbiological Associates, Inc.
Life Sciences Center
9900 Blackwell Road
Rockville, Maryland 20850

Animal Facility: Microbiological Associates, Inc.
5221 River Road
Bethesda, Maryland 20816

I. Personnel:

1. Study Director: Mary D. Whiteman

2. Associate
Study Director: Janet Luczak, M.T.(ASCP), M.G.A.

J. Schedule:

1. Study Initiation Date: 07/11/90

2. L b initiation Date: 07/12/90

3. Lab Completion Date: 09/06/90

4. Study Completion Date: See Study Director's
Signature Date, in the
"Approvals" Section.

K. Raw Data, Records and Test Article Samples:

All raw data, records, protocol and all report copies
will be maintained by the testing facility,. Regulatory
Affairs/Quality Assurance Department. Retention of
samples of the test article is the responsibility of
the sponsor.

L. Archive:

Study records will be archived by the Regulatory
Affairs/Quality Assurance Department, Microbiological
Associates, Inc., 9900 Blackwell Road, Rockville,
Maryland 20850.

III. PROCEDURES

A. Objective:

The study objective is to detect adventitious agent(s)
that might be present in the test article.
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B. Methods:

i. Test System Identification and Randomization

Each animal cage was assigned a number and
labelled as "test article" or "uninoculated
control". Animals were housed separately and were
identified by ear tags.

The guinea pigs were randomized according to SOP

OPBT0213.

2. Animal Inoculation with Test Article

Animals were inoculated according to Table 1.
Three were held as uninoculated controls. All
animals were observed every working day of the 42
day test period for death or clinical signs of
illness or distress. Beginning day 21 post
inoculation, rectal temperatures were recorded
through day 42 post-inoculation. All remaining
guinea pigs were sacrificed. Gross pathological
examinations were performed on all guinea pigs.

3. Animal Husbandry

a. Animals were fed Ralston Purina Certified
Guinea Pig Chow.

b. Water was supplied ad libitum via water
bottles. Water was disinfected with 7 ppm
chlorine.

c. Bedding - Bed-o-Cobs, Anderson Cob Mills.
Cages were changed as necessary, usually twice
per week.

d. Animal facilities are accredited by the
American Association for Accreditation of
Laboratory Animal Care.
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TABLE 1

Treatment
No. of Routes of Volume of after

GrouD # Animals Inoculation Inoculum Inoculum Inoculation

Observe for Illness
1 1 I.C. 0.1 ml Test Record Rectal Temp.

I.P. 5.0 ml Article On Days 21-42 Post-
Inoculation

2 1 SAA SAA SAA SAA

3 1 SAA SAA SAA SAA

4 1 None None Uninoc SAA
Control

5 1 SAA SAA SAA SAA

6 1 SAA SAA SAA SAA

SAA = Same As Above
I.C. = Intracranial
I.P. = Intraperitoneal
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IV. RESULTS

All of the uninoculated control guinea pigs and all of the
test article inoculated guinea pigs appeared normal and
healthy throughout the 42 day observation period. See
Table 2 for a summary of the data.

None of the uninoculated control guinea pigs and none of
the test article inoculated guinea pigs had significant
temperatura rises indicative of either viral or bacterial
infections, during the 21 day recording period from day 21
through day 42 post-inoculation. See Table 2 for a
summary of the data.

At examination on day 42 for gross pathology, no lesions
were found in the uninoculated control or test article
guinea pigs. (See Pathology Report in Appendix.)

V. CONCLUSIONS

No evidence of contamination with adventitious agent(s)
due to the test article, Dengue-4 (#341750) Prod Seed,
PDK-15, FRhL-2/d7, was observed.

VI. APPROVALS

This study met the criteria for a valid test and was
performed in compliance with the requirements of the Food
and Drug Administration's Good Laboratory Practice
regulations as found in Title 21 CFR Part 58.

MaryD. iteman Date
Study D ector
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TABLE 2

Summay of Daily observations
for Dengue-4 (#341750) Prod Seed, PDK-15, Rhilr2/d7

Day of Range of
Day of Death/ Body Tenp
Onset Sacrifice in °C

Animal Animal Clinical (Post- (Post- D-21 to
Species Inecium Number Signs inoc.) inoc. D-42

Guinea Test 10430 Normal 38.1 - 38.8
Pig Article 10431 Normal 38.1 - 38.7

10432 Normal 38.1 - 38.6

Uninoc- 10424 Normal 38.1 - 38.6
ulated 10425 Normal 37.5 - 38.8
Control 10426 Normal 38.1 - 38.5
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OUALITY ASSURANCE STATEMENT

Study Title: ANIMAL SAFETY TEST IN ADULT GUINEA PIGS

Study Number: ZA361.005102

Study Director: Mary D. Whiteman

This study has been divided into a series of phases. using
a random sampling approach, Quality Assurance monitors each
of these phases over a series of studies. Procecares,
documentation, equipment, etc., are examined in o :der to
assure that the study is performed in accordance with the
U.S. FDA Good Laboratory Practice Regulations (21 CFR 58),
the U.S. EPA GLPs (40 CFR 792 and 40 CFR 160), and the OECD
Guidelines and to assure that the study is conducted according
to the protocol.

The following are the inspection dates, phases inspected, and
report dates of QA inspections of this study.

INSPECT ON 07/16/90 - 07/16/90, TO STUDY DIR 07/16/90, TO MGMT 07/16/90
PHASES: PROTOCOL REVIEW

INSPECT ON 08/23/90 - 08/23/90, TO STUDY DIR 08/24/90, 11O MGMT 08/27/90
PHASES: EXAM. OF ABDOMINAL AND THORACIC VISCERA AT DAY 42 POST-

INOCULATION FOR OBVIOUS OR SUGGESTIVE ABNORMALITIES

INSPECT ON 09/12/90 - 09/12/90, TO STUDY DIR 09/12/90, TO MGMT 09/14/90
PHASES: FINAL REPORT

This report describes the methods and procedures used in the
study and the reported results accurately reflect the raw data
of the study.

Joan M. McGowan Date
Quality Assurance Unit
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CORPORATE OFFICES BETHESDA LABORATORIES
Life Sciences Center 5221 River Road , Bethesda, Maryland 20816

9900 Blackwell Road -Rockville ° Maryland 20850 (301) 654-3400 • Telex 90-8793
(301) 738-1000 Telex 908793 * Fax (301) 738-1036

PATHOLOGY REPORT

CAHS-2190 DATE RECEIVED: 08/23/90

SOURCE: Biotech Services DATE NECROPSIED: 08/23/90
ZA356.005102 ZA357.005102
ZA358.005102 ZA359.005102 DATE REPORTED: 09/06/90
ZA360.005102 ZA361.005102

SPECIES: Guinea Pig
Results of gross examination according to SOP #865.201.

ZA356.005102

2190-1 (1C401) Test Article 563.9 g
Gross: No lesions found

2190-2 (10402) Test Article 684.2 g
Gross: No lesions found

2190-3 (10403) Test Article 614.8 g
Gross: No lesions found

2190-4 (10404) Control 614.4 g
Gross: No lesions found

2190-5 (10405) Control 673.3 g
Gross: No lesions found

2190-6 (10406) Control 646.2 g

Gross: No lesions found

ZA357.005102

2190-7 (10407) Test Article 629.0 g
Gross: No lesions found

2190-8 (10408) Test Article 583.6 g
Gross: No lesions found

2190-9 (10409) Test Article 528.1 g
Gross: No lesions found
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PATHOLOGY REPORT
CAHS-2190
SOURCE: Biotech Services
PAGE 2

ZA358°005102

2190-10 (10410) Test Article 636.3 g
Gross: No lesions found

2190-11 (10411) Test Article 490.5 g
Gross: Retroperitoneal abscess (4x6 cm) and

peritonitis

2190-12 (10412) Test Article 595.5 g
Gross: No lesions found

ZA359.005102

2190-13 (10421) Test Article 605.3 g
Gross: No lesions found

2190-14 (10422) Test Article 631.8 g
Gross: No lesions found

2190-15 (10423) Test Article 547.4 g
Gross: No lesions found

2190-16 (10424) Control 651.5 g
Gross: No lesions found

2190-17 (10425) Control 623.6 g
Gross: No lesions found

2190-18 (10426) Control 615.9 g

Gross: No lesions found

ZA360.005102

2190-19 (10427) Test Article 561.8 g
Gross: No lesions found

2190-20 (10428) Test Article 594.6 g
Gross: No lesions found

2190-21 (10429) Test Article 598.4 g
Gross: No lesions found
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SOURCE: Biotech Services
PAGE 3

ZA361.005102

2190-22 (10430) Test Article 559.8 g
Gross: No lesions found

2190-23 (10431) Test Article 547.9 g
Gross: No lesions found

2190-24 (10432) Test Article 624.8 g
Gross: No lesions found

COMMENT: The retroperitoneal abscess in guinea pig #2190-11 is
believed to be due to a rectal perforation (no longer
visible) caused by insertion of a temperature measuring
probe. This is a common lesion in guinea pigs in which
the probe is inserted on multiple occasions.

Anton M. Allen, DVM, Ph.D.
Director of Veterinary Services
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ATTACHMENT A

MICROBIOLOGICAL

ASSOCIATES INC.
CORPORATE OFFICES BETHESDA LABO&ATORIES

Ute Sciences Center 5221 River Road Bethesda * Maryland 20816
9900 Blackwell Road # Rockville • Maryland 20850 (301) 654-3400 - Telex 908793
(301) 738-1000 , Telex 908793 - Fax (301) 738-1036 Fax (301) 6546916

December 17, 1990

Dr. Louis Potash
Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Road
McLean, VA 22101

Dear Dr. -Potash,

Microbiological Associates, Inc. is an AAALAC accredited animal

facility, and all studies are performed in accordance with the

"Guide for the Care and Use of Laboratory Animals", U.S.

Department of Health and Human Services, Public Health Service,

National Institutes of Health, NIH Publication No. 86-23.

Sincerely,

Mary D hiteman
Study Director, In Vivo Assays
Biotechnology Division

- 143 -



ATTACHMENT B

PR' Program Resources, Inc.
Biomedical Services Division
7655 Old Springhouse Rd.
McLeap, VA 22102 - (703) 506-0190

FAX (703) 506-0194

May 14, 1991

TO: Mr. Donald Holzworth, Vice President
Dr. Louis Potash, Study Director

FROM: James R. Plautz
Sr. QA Advisor

RE: GLP Compliance Audit of Final Reports for Safety Testing
of Dengue Virus Type 1 and Type 4

On April 14, 1991 a complete audit for GLP compliance (21 CFR, Part
58) was conducted for the subject final reports and their
respective raw data.

Our complete findings indicate that the studies were conducted
under the guidance of the referenced Standard Operating Procedures
(SOPs), the variations from the SOPs had no apparent effect on
study outcome, and that the final report for each study is
substantiated by the raw data.

Animal safety testing was conducted and reported separately from
these final reports.
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